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SECTION 19 - SITE 12, AREA 13 IMPOUNDMENT

19.1 Site Description

“Site 12 is located within Area 14, which is 2 manufacturing area on the
south side of the lake (See Figure 19-1). Munitions loading activities occurred
in Area 14 in the past. Many of the buildings have been abandoned or
demolished, but a few industries continue to operate at Area 14. The area in
the vicinity of Site 12 is currently occupied by Diagraph-Bradley for the
manufacture of printing inks, stencils, stencil boards, and marking pens.

Historic aerial photographs indicate apparent impoundment activity in Area
14 east of the presently occupied buildings in 1943, By 1951, the
impoundment had been taken out of service and the area was partially
vegetated. The aerial photographs show what appears to be an aboveground
tank situated in the middle of the former impoundment area. The access road
is still visible in the 1951 photographs. Photographs from 1960 still show the
tank, with the surrounding area completely grown over with vegetation. The
access road appears unused in these photographs. The next set of aerial
photographs represent 1965 conditions and indicate that the tank has been
removed.

The site is currently a circular dry impoundment with a diameter of
approximately 100 feet. The interior of the impoundment is presently
overgrown with trees with trunk diameters of 8 to 10 inches. The
impoundment walls are about 6 feet high and the north wall was breached
between 1960 and 1965, according to the air photos, to allow drainage to flow
from the impoundment to an adjoining field. Several black oily pools are
evident in and around the basin. Other bare patches of black sediment and

tars are located around the basin floor.
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19.2 Site Investigations

19,2.1 Phase | Site Investigations:

One composite soil sampie (0-1 ft depth) and one composite sediment
}»ample (0-1 ft depth) were collected. The sediment sample was Ilater
resampled for full priority pollutant analysis. The scheduled water

analysis was canceled because the site was dry at the time of sampling.

19.2.2 Phase 1l Site Investigations:

No samples were collected in Phase II.

19.3 Analytical Results (See Appendix |, Page 12)

TOC levels in soils and sediments ranged from 12,039 to 16,673 mg/kg,
while TKN concentrations of 369 to 2,267 mg/kg were detected. The results of
the FID screening were 16,938 ug/kg, resulting in the collection of an
additional sample for full priority pollutant analysis. The volatile and
semi-volatile organics data for Phase | are questionable due to QA/QC
deficiencies or unreliable support data (see Exhibit B). The positive
detections reported are thus estimated values and some compounds which were
not detected may in fact be present. N-nitrosodipherylamine was detected in
the sediment at 2,174 ug/kg wet weight. Small concentrations ({less than 1
mg/kg} of other base/neutral extractable compounds (phenanthrene, pyrene,
fluorere and anthracene) were quantified in the sediment but were present

below the detection limits.

19.4 Environmental Effects

19.4,.1 Qualitative Assessment

This site was chosen for investigation based on a history of
munitions activity at this location. Historical aerial photography reveals
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that the site was utilized as an Impoundment as early as 1943.
Concentrations of TOC, TKN, and FID were detected in soils and

sediments, ‘but "were consistent with those of the control sites.

‘N-nitrosodiphenylamine was detected in the seciment sample, at a leve!

higher than at any other site at the Refuge. N-nitrosodiphenylamine
(NDA) has produced a carcinogenic response in laboratory tests with
animals, thus, it will be considered as the site indicator contaminant in
the quantitative assessment for humans and wildlife. As a conservative
measure, the level of NDA detected in site sediment (2,178 ug/kg) will be
considered as two times this level (4,388 ug/kg) due to deficiencies in the
Phase | laboratory analysis.

In addition, trace base/neutral extractable compounds below 1 mg/kg
detected in sediments included phenanthrene, pyrene, fluorene, and

anthracene.

19.4,2 Quantitative Assessment

Humans

During the Phase | investigation, the only elevated contaminant of
concern was N-nitrosodiphenylamine in the impoundment sediment, at a
level of 2,174 ug/kg. Since the impoundment is currently overgrown with
trees and is also surrounded by a berm, it is unlikely that a complete
pathway exists for any human exposures to this contaminant source.
However, in order to provide some framework for the upper bound risks
that could be posed by chronic exposure of a site visitor to residues of
this magnitude, the following scenario was analyzed.

It is assumed that a human visitor to the site might ingest an

average of 100 mg of impoundment sediments as a result of direct contact
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with the materiai. It Is also assumed that the sediment contains 14,6348
ug/kg of N-nitrosodiphenylamine, twice the level found in the single
sediment sample analyzed, in order to provide a conservative upper bound
on the residue level in the absence of more sample data. Exposure at this
level would result in an average intake of 0.835 ug
N-nitrosodiphenylamine per visit. Assuming a 70 kg adult such as a site
inspector or Refuge employee might visit this site roughly three times
yearly over a lifetime of 70 years, and using the EPA carcinogenicity
potency factor of 0.005 (mg/kg/day)'1 (Exhibit A), an excess lifetime

-10

risk of cancer of 2.5 x 10 is estimated. Given the upper bound

assumptions employed in this assessment, and the consideration that
"acceptable" risk levels are construed as levels below 10-“ (USEPA
540/1-85/060 1986), this represents a negligible level of risk.

Wildlife

The detection of N-nitrosodiphenylamine in a soil sample analyzed in
the Phase | survey of this site also presents a mechanism for exposure
for terrestrial wildlife via the direct contact route. The levels of exposure
would be greatest amongst small mammals as a result of inadvertent
ingestion and inhalation of contaminated soil residues and dust during
daily burrowing, feeding and grooming. Thus, the risks of direct
contact of these species to site nitrosamines residues were assessed. The
risks to larger and/or less sensitive species, or to those which have less
contact with soil residues would be lower. A search of on-line data bases
(Pollution Abstracts, Biosis Previews, NTIS, HSDB) did not identify pub-
lished studies on the effects of N-nitrosodiphenylamine on pertinent
wildlife species. Therefore, tests with surrogate species (i.e. laboratory

rodents) are used in the assessment below.
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Using 2 breathing rate of 0.006 m3/hour for an active 30 g mouse
(USEPA ECAO-CIN-477, 1985), and creation of a 10 mg/m3 dust
contalning 4,388 ug/kg N-nitrosodiphenylamine during one hour of daily
burrowing, a daily chronic inhalation exposure of 0.0087 ug/kg/day Iis
obtained. Exposures via the ingestion route due to consumption of
contaminants in soil or vegetation are estimated at 0.0841 mg/kg/day using
an ingestion rate of 5% body weight or 1.5 g food/day (10% soil, and 90%
vegetation containing 1% of the soil concentration). These exposures are
calculated assuming levels in soil at twice the measured concentration of
contaminant. Thus a total daily exposure rate of 0.081 mg/kg/day is

estimated for small burrowing animals from inhalation and ingestion at this

‘site. Using the EPA carcinogenicity unit risk factor of 0.005

(mg/kglday)'1 for N-nitrosodiphenylamine (Exhibit A), developed on the
basis of rat studies, the total estimated daily chronic exposure would
result in a risk level of 2.0 x 10_q. The significance of this exposure is
discussed below.

As discussed by Newell et al.(1987), concerns regarding the effects
of cancer on wild populations are largely unknown, and risk levels of
concern to humans are not directly transferable to wildlife. Many other
factors come into play when addressing whether a wildlife population can
maintain itself (i.e. survival to reproductive age, competition, weather,
disease, predation, etc), and the effect of cancer, generally forming later
in an exposed organism's lifetime, might thus be very small. On this
basis, Newell et al. (1987) chose a risk level of 102 as a level of
acceptable carcinogenic risk for wildlife, with the acknowledgement that
more study is needed to justify this choice. Using this rationale, it is
concluded that wildlife exposure to site residues of N-nitroscdiphenylamine
are well below the level which could result in a carcinogenic response.
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Additional review of the literature on the effects of
N-nitrosodiphenylamine to wildlife is presented in the Toxicological Profile
for N-nitrosodiphenylamine (ATSDR, 1987). Using the subchronic no
observed adverse effect level of 150 mg/kg/day for oral exposure of
laboratory rats to N-nitrosodiphenylamine derived in this review, and a
safety factor of 10, a wildlife ADI of 15 mg/kg/day is derived. The
estimated exposure of 0.087 mg/kg/day for burrowing rodents at this site

is well within this acceptable intake level.

19.8.3 Analysis of Uncertainties

The major information relied upon for evaluating this location was a
history of munitions activity on the site, aerial photography, site
inspection, and sample analyses. A visual survey of the site included
black oily pools in and around the basin. Black sediment and tars were
also observed on the basin floor.

Chemical residue information consisted of analytical results for
surface soil samples. The soil sample represented only the top one foot of
soil; deeper soil borings and ground water monitoring were not
conducted. Since contamination of the site occurred possibly through
surface spillage of waste, soil and sediment contamination would most
likely be found at the surface. Since there is no evidence to suggest that
the surrounding soil or sediment has been excavated or otherwise
disturbed, these samples should adequately represent the conditions of
the site.

The quantitative risk assessment was performed under a worst case
chronic exposure scenario of lifetime exposures and considered only the

single data point available for a  soil sample in  which

19-6



S’

V!

i .
Wy e '

N-nitrosodiphenylamine was detected in the Phase | survey. This result is
only qualitatively reliable due to Insufficient QA/QC supporting the
analysis. In addition, the residue concentration detected was doubled in
Athe risk calculation to provide a more conservative outcome. This worst
case approach resulted In risk levels that provide an ample margin of

safety for protection of potential human and wildlife receptors under the

conditions assumed.

19.5 Preliminary Remedial Alternatives

Preliminary Phase | screening results discussed in the previous section
indicated that this site does not contain contaminant levels that would result in
a2 negative environmental impact. Therefore this site was not included in the
Phase !l investigations. There will be no further evaluation of remedial

alternatives, and this site will not be included in the FS.

19.6 Conclusions and Recommendations

It can be concluded that the Area 14 Impoundment site does not represent
a chemical exposure risk to human or wildlife receptors at the Refuge or at

other locations. No further evaluation is recommended for this site.
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SECTION 20 - SITE 13, AREA 14 CHANGE HOUSE

20.1 Site Description

~ 'Site 13 is located southeast of the active DlagrapH-Bradley buildings in
Ar;aa 14 (See Figure 20~1), Further Information on Area 14 can be found in
Seﬁtion 19.1. Site 13 consists of the site of a building which was demolished
sometime between 1971 and 1980, according to aerial photographs from those
years. The site is presently an open field covered with tall grass. Formerly,
it was the site of a "Change House" where workers changed their clothing
after working in the adjacent bomb-loading buildings. At one time a company
named CT! (possibly Chemicals and Technology, Inc.) manufactured explosives
and other chemicals in this building, according to the Refuge Manager. Other
industries may also have occupied this building. The change building was
located across from the bomb-loading building on a plot of land just southeast
of the intersection of two roads on the north edge of a big dirt mound. The
concrete floor of the Change House is under this mound, according to the
Refuge Manager. Aerial photos show another building (no longer present)
further east of the corner; field inspection revealed several half-inch

reinforcing rods imbedded in concrete near the -orners of the building.

20.2 Site lnvestiJggtions

20.2.1 Phase | Site Investigations

A magnetometer and electromagnetic terrain conductivity survey was
conducted over a 250 ft x 200 ft area, with grid spacings of 25 ft
centers. The results of these surveys are shown on Figures 20-2 and
20~3. No magnetic anomalies of any s gnifican. were noted, indicating

that there is no buried metallic debris at the site.
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Six composite soll samples (0-1 ft depth) were collected along
north-south transect lines (Figure 20-1) and screened for priority

poliutants, metals, cyanide, Indicators and explosives.

-

M 20.2.2 Phase |l Site Investigations

-

No additional sampling was done in Phase |1,

20.3 Analytical Results (See Appendix I, page 13)

The geophysical surveys did not indicate that major buried articles are
present. The soil concentrations were consistent with those detected at the
control sites, although these concentrations were estimated for screening
purposes only (see Exhibit B). No organic compounds were detected with the
exception of delta~-BHC in one soil sample (69 ug/kg), which was slightly over

the detection level.

20.8 Environmental Effects

20.8.1 Qualitative Assessment

This site was chosen for investigation based on verba! accounts
regarding a history of munitions activity at this location. There was,
however, no history of the disposal of wastes and the historical aerial
photography review as well as the geophysical surveys did not reveal the
existence of i waste disposal area. The absence of a waste disposal area
was further supported by the results of the Phase | sampling. On this
basis, it can be concluded that there is no "source” of waste materials for
on-site exposures or for migration to off-site locations. *

Because there is no established waste source at this location, it Is

not possible to have a "complete” exposure scenario. Therefore, on the
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basis of the Iinformation generated, It can be concluded that the site does
not represent a risk of chemical exposure to potential human or wildlife

receptors. -

20.4.2 Quantitative Assessment

Because a complete exposure scenario could not be identifiled in the
qualitative assessment, there is no basis for preparing a quantitative risk

evaluation.

20.8.3 Analysis of Uncertainties

The major information relied upon for evaluating this location was the
verbal accounts of activities on the site, aerial photography, and site
inspection. The verbal accounts suggested that the area could have
wastes on it, although the use of the area for waste disposal is not
indicated.

Chemical residue information consisted of analytical results on
surface soil sampies. The soils sampied represented only the top one foot
of soil; deeper soil borings and ground water monitoring were not
conducted. It appears that the ground was disturbed during the time
that the change house was demolished. The surface soils could have been
moved around or dirt hauled in to cover the building foundation. Surface
sampling WO;J'd be adequate for determining that there are no
contaminants on the present soil surface, but it would not be adequate
for identifying munitions contaminants present or the soll surface (now
possibly buried) that were expcsed at the time the change house was in
use. Therefore no conclusions regarding subsurface conditions coulc be

drawn exclusively on the basis of the residue information. However, the
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geophysical surveys did not suggest the presence of unexplained

subsurface metallic anomalies.
It can be concluded that the data generated are adequate when
- . considered In light of the fact that there was no known history of waste
disposal at this location. Residues related to the changing of uniforms
solled during munitions loading activities would have settled on the
surface soils of the area. The surface soil sampling program would
therefore be an adequate means of locating and identifying munitions

related chemical residues.

20.5 Preliminary Remedial Alternatives

Preliminary Phase | screening results discussed in the previous section
indicated that this site does not contain contaminant levels that would result in
a negative environmental impact. Therefore this site was not included in the
FPhase Il investigations. There will be no further evaluation of remedial

alternatives, and this site will not be included in the FS.

20,6 Conclusions and Recommendations

It can be conciuded that the Change House site does not represent a
chemical exposure risk to human or wildlife receptors at the Refuge or at other

locations, No further evaluation is recommended for this site.
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SECTION 21 - SITE 14, SOLVENT STORAGE

21.1 Site Description

Further information on Area 18 and Diagraph-Bradley is presented in
S'ectlon 19.1, Linseed oil and various solvents are handled in bulk and in
drums. Some of the bulk solvents noted were: T25 Xylene, T8 Diacetone
Alcohol, T9 Diethylene Clycol, and T18 Methy! Cellosolve. Several compressed
gas cylinders are also present. At least two drum storage areas containing 50
to 200 drums were also noted. Splll containment facilities are minimal. Site 13
is a drainage ditch adjacent to the active manufacturing operations of
Diagraph-Bradley (See Figure 21-1). The ditch receives runoff from a
marufacturing area where solvents are handled in bulk and in drums. The
ditch runs north paraliel to the road west of the buildings. Process water

from the Diagraph-Bradley buildings enters this ditch from a standpipe.

21.2 Site Investigations

21.2.1 Phase | Site investigations

Two composite water samples and two composite sediments (0-1 ft
depth) were collected. One sediment composite was resampled for full

priority pollutant analysis.

21.2.2 Phase Il Site Investigations

One composite water sample and one composite sediment sample were
collected by the drum storage area (See Figure 21-2). The Phase |!
samples were analyzed for purgeable and base/neutral/ acid extractable

organics.

211
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21.3 Analytical Results (See Appendix I, page 14)

21.3.1 Phase | Analytical Results

- The wvolatile and seml-volatile organics data for Phase | are
questionable due to QA/QC deficiencies or unreliable support data (see
Exhibit B). The positive detections reported below are thus estimated
values and some compounds which were not detected may in fact be
present.

Chloroform was detected in the water samplies at 11 and 43 ug/L,
which was above the ambient water quality criteria for human health of
0.19 ug/L. Iron and manganese levels in water (600 and 180 ug/L) were
above the Federal MCLs and lllinois Public Water Supply Standards, but
only the manganese concentration was above the lllinois Ceneral Use Water
Supply Standard of 150 ug/L. Iron and manganese standards are based
on concerns for taste and color, such that the levels detected are not
indicative of any site risks. Bromodichloromethane was also detected at a
concentration of 5.0 ug/L. Subsequent to an FID screening of 36,704
ug/kg, one of the sediment samples was selected for CLP organics. This
sample contained trace organics below the detection limits or at levels
consistent with those detected at the control sites or in the QA/QC
blanks. N-nitrosodimethylamine (95 wug/kg wet weight), methylene
chioride (657 ug/kg wet weight}, and acetone (188 ug/kg wet weight)

were among the compounds which were detected.

21.3.2 Phase !l Analytical Results

Analytical results for the water sampled showed 123 ug/L chioroform,
as well as traces of acetone (43 ug/L) and bromodichloromethane (23

ug/L). Methylene chloride was detected in the water (3-15 ug/L) but
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also in the QA/QC blank. The splke recoveries for the CLP analysis in
water weré outside of QC limits. All parameters were below the Federal
MCLs and Illinols State Public Water Supply Standards, but chloroform
exceeded the AWQC for human health of 0.19 ug/L. “.The sediment

'contalned §-methylphenol (273 ug/kg), bis-(2-ethylhexyl)phthalate (270

ug/kg), di-n-butyl phthalate (1680 ug/kg), acetone (6380 ug/kg) and
methylene chloride (676 ug/kg). No other organic's were detected in the
sediments; however the volatiles were analyzed outside the holding time
and the semi-volatiles were outside the QC limits for spike recoveries.
All other parameters were detected at concentrations similar to those

detected at the control sites.

Environmental Effects

21.8.1 Qualitative Assessment

21.8,1.1 Source Evaluation

As discussed in the preceding sections, the Solvent Storage Site is a
ditch which. recelves effluents from an active manufacturing facility. Its
upgradient proximity to Crab Orchard Lake creates the potential for
offsite contaminant transport to the lake. Several compounds were
detected in ditch water and sediment including N-nitrosodimethylamine,
methylene chloride, acetone, U4-methyl- phenol, phthalate esters,
chloroform, and bromodichloromethane. Of the contaminants in water,
only chloroform exceeded Federa! water quality criteria.

The physicochemical and toxicological properties of site contaminants

-of concern are summarized in Exhibit A. The detection of

N-nitrosodimethylamine in ditch sediments is significant due to concerrs

that it might be carcinogenic in humans. However, the residues detectec
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are of the same order of magnitude as detected at the control sites, and
are not supported by QA/QC data. For these reasons,

N-nitrosodimethylamine will not be considered further In this risk

. assessment. Di-n-butylphthalate was detected In sediments but will not be

used as a site Indicator parameter since It was also present as a

-laboratory contaminant. In addition, due to its small size and Intermittent

dry periods, the ditch does not apparently support significant population
of aquatic organisms which might be exposed to phthalates or other site
contaminants. The volatility of chloroform and bromodichloromethane
compounds from water is high and it is highly unlikely that these
residues would persist for a sufficiently long period of time to be trans-
ported offsite (Callahan et. al., 1979). For these reasons, chloroform and
bromodichloromethane detected in water at this site were not chosen as
site indicator compounds. In contrast, methylene chloride was detected in
both water and sediment matrices and thus, although it may be highly
volatile from water, its presence in sediments will result in its persistence
in the stream. It should be noted that methylene chloride was detected
at very low levels in the water column as well as in the water blanks; it
was not detected in the QA/QC blank for sediment.

Due to persistence, relative residue levels, and concerns for
toxicity, methylene chloride was chosen as the site indicator contaminant.
Methylene chloride is of concern due to its ability to induce damage to
several organs in animal studies, mutagenicity, and evidence suggesting
that it may be carcinogenic in animals. Available data show a low degree
of toxicity in aquatic organisms. Although methylene chloride may aiso be
formed during the chlorination of plant effluents, it is also a major

industrial solvent. Its presence in the ditch sediments at this site in
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The site indicator contaminants have been detected only in the

sediments of the drainage ditch. la view of the high water solubllity of

methylene chloride, residues In water might be expected. However,

methylene chioride is also very volatile from water and may evaporate

immediately under site conditions after discharge or desorption from the

sediment.

21.4,

a) Air: Due to the high volatility of methylene chioride, the airborne
exposure route is functional,

b) Direct Contact: Due to the presence of sediments containing site

contaminants in the ditch, the direct contact pathway is considered
functional.

c) Surface Water: Even though site indicator residues were not

detected in the water column In significant levels, thelr presence in
sediments creates a functional pathway for offsite transport via

surface runoff.

1.3 Receptor Evaluation

Human

Clven the industrial nature of the site and non-populated
downgradient land, the human receptor population will be limited to
facility employees, site intruders, and, potentially, ;c'caslonal hikers

in downgradiert areas.
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a) Alr Route: Since methylene chloride residues may wvolatilize from
the ditch sediments and water, it is possible that site employees or
Intruders In the immediate vicinity of the plant may be exposed to
methylene chioride vapor.

b) Direct Contact: Given the size of the manufacturing facility and

the probable volumes of aquebus discharge, standing water will
probably almost always be present in the ditch. Therefore, the
likelihood that human receptors will come into direct contact with
contaminated sediments is virtually nil, and this route is judged to
be incomplete for human exposure,

c¢) Surface Water Route: Due to the rapid volatility of the site

contaminant from water, human exposure to site contaminants
transported off site are not probable, and this route will not be
considered further,

wildlife:

The most likely wildlife receptors to be éxposed to site indicator
residues include terrestrial wildlife in the immediate area of the saurce
discﬁarge, and downstream aquatic organisms which may inhabit the
drainage system. Due to the small size of the ditch, It is subject to dry
periods and therefore is not likely to support a significant aquatic
population,

a) Air Rbute: As with human exposure by this route, any terrestrial

wildlife in the immediate vicinity of the plant discharge may be

exposed to vapors of methylene chloride. The lack of exposed
contaminated gusts will minimize inhalation exposures to dust-bound

contaminants.
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b) Direct Contact: Benthic and bottom-feeding aquatic organisms may

be exposed to site contaminants In the sediments of the drainage
system downstream If sediments are transported offsite by surface
runoff.

c) Surface Water: Since site indicator contaminants were not found in

the water of the ditch, wildlife exposures by this mechanism will not

xcurl

.2 Quantitative Assessment

21

.8

.2.1 Estimates of Release and Exposure

a) Air Route: The qualitative assessment determined that the air
exposure route was potentially complete for humans and wildlife in
the immediate vicinity of the source discharge due to the volatility of
methylene chloride detected in sediments. Methylene chloride residues
detected in the water column of the ditch were low, approximately 15
ug/L. Without data on the total volume of contaminated water at this
location, an estimation of the steady state air concentration of
methylene chloride is not possible. It is most likely that volatilized
material will be immediately diluted to non-detectable levels and
carried offsite by wind.

b) Direct Contact: The qualitative assessment determined that the

direct cbntact route was complete for benthic and bottom-feeding
aqgu itic organisms living downgradient in the site drainage system.
These organisms may Inadvertently Iingest site contaminant while
feeding within the sediment. Data on this ingestion rate were not
located. For the purpose of this assessment, it Is assumed that a

benthic organism (i.e. annelid, insect larva) ingests 1 mg sediment

21-7
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per g body weight. This would result In a daily intake of 0.7 ug/kg
methylene chioride; the significance of this exposure is discussed in
the Quantitative assessment. -

c) Surface Water: The surface water exposure route Is complete for

aquatic organisms inhabiting the drainage ditch. Methylene chloride
was detected at 15 ug/L, these site residues will dissipate rapidly
from the water by evaporation, unless continuously replenished by
plant discharges. The quantitative assessment will consider the

potential risk from these residues,

2.2 Quantitative Risk Assessment

Humans:

The qualitative assessment determined that the only complete
exposure route for humans at this site would be acute or Sub-acute
inhalation exposure of plant workers to methylene chioride at levels
which in all likelihood are below the limit of analytical detection. The
health effects of methylene chloride are produced by chronic
exposures and the acute toxicity of this compound is quite low.
Therefore, it is concluded that short-term, acute exposure to
methylene chloride residues which may exist at this site pose a

negligible human risk.

Wildlife :.

As reasoned above, exposure of terrestrial wildlife to airborne
residues of methylene chloride poses a negligible risk due to the low
levels of contaminant present. Aquatic organisms dwelling in the
ditch downgradient of the source discharge, if any, may be exposed

to concentrations of methylene chioride on the order of 15 ug/L,
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without accounting for dilution of this contaminant in downstream
areas where the ditch is somewhat larger. This concentration poses

no concern for acuts toxicity, although data on the _clj.hrontc of focts

-« . of methylene chloride are lacking. Downstream dissipation of residues

would rapidly reduce chronic risks, if any, from methylene chioride

exposure.

21.8.3 Analysis of Uncertainties

The principal areas of uncertainty are whether there is the potential
for a viable benthic community In the drainage system in the absence of
potential toxicants, and the potential low level, long-term effects of

methylene chioride,

21,5 Preliminary Remedial Alternatives

The contaminants detected in the site investigations included volatile and
seri-volatile organics. Methylene chioride was present in both the water and
secliments in the ditch, making this contaminant the most persistent. However,
the levels In water were not considered to pose a risk to humans or aquatic
organisms (If any may Iinhabit the ditch) in or In the vicinity of the ditch.
Due to the detection of some volatile organics in water at levels above the
AWQC, and the proximity of active manufacturing areas, periodic monitoring of
ditch waters mlghi be conducted. Attachment 1 detalls a Monitoring Program
which might be implemented. The monitoring activities together with improved
fgép_se_keeping practices in the area could provide adequate.prt_?t_ec:tion of the
er;vlt;onnwnt and humans at this site, No further evaluation §f remedial

alternatives will be considered.
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21.6 Concluslons and Recommendations

It can be concluded that the Solvent Storage ditch does not pose a risk

to potential’ animal or human receptors, aithough Improved maintenance

practices in the area might te observed. The sediments and water were found
t:__contaln methylene chioride but not at levels which would pose a threat to
exposed populations. This site will not be considered further In the FS. A
monitoring plan for volatiles and semivolatiles in water is included as

Attachment 1,

21-10
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SECTION 22 - SITE 15, AREA 7 PLATING POND

22,1 Site Description <

Site 15 is @ pond located within a3 wooded rise to the south of Area 7 (See
Figﬁres 22-1 and 23-1). The pond reportedly received plating wastewater from
previous Olin operations at the site. An inlet pipe is located on the northern
side of the pond. There cdoes not appear to be any outlet. The plating pond
has dimensions of approximately S0 feet x 30 feet, and is bermed to about S
feet above the water level. The water in the pond was estimated to be about

B feet deep at the time of the inspection. Frogs were observed in the pond.

22.2 Site Investigations

22.2.1 Phase | Site Investigations

One composite surface water sample and one composite sediment
sample (0-1 ft depth) were collected. The composites consisted of four
grab samples, one from each corner of the pond. A downgradient
monitoring well was instalied to a depth of 15 feet in clayey silt and was

screened over an interval of 5—15 feet.

22.2,2 Phase Il Site Investigations

A ground water sample was collected from the monitoring well
installed in Phase |. The purpose of this sampling was to determine if
contaminants present in the pond have migrated to ground water. Due to
an oversight, two piezometers which were scheduled for thig site were not
installed. One composite sample of pond sediment was collected for tota!

and extractable chromium analysis. The purpose of this analysis was to

ple NN |
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determine If the pond sediments represent a source of leachable chromium

. or exhibit the characteristic of a hazardous waste,

r

22.2.3 Slte Hydrogeologic Characterization

P .22.2.3.1 Site Ceology
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Based on results of the test boring procgdure, the subsurface
unconsolidated overburden consists of a medium to dark brown clayey silt
with some fine sand as was identifled in Boring 15-4. This material is
present from the ground surface to at least 15 ft. in depth (total depth
of bering). Bedrock was not encountered in the boring and therefore
depth to bedrock and bedrock lithology is not known. As only one
monitoring well was installed, the lateral extent and variability of the

overburden is also unknown,

22.2.3.2 Site Hydrogeology

Shallow ground water occurring beneath the site was found at a
depth of 2 to 4.5 ft. below the ground surface within the clayey silt soil
unit cduring June 1987. The monitoring well installed screened this upper
water table. GCround water elevations collected during the winter and
summer of 1987 (wet and dry seasons, respectively) indicate a water table
fluctuation of 2.5 ft. with water levels dropping during the summer
months (Table 8-3)., Figure 348-8 jllustrates the monitoring well location
and the ground water elevation of 18 June, 1987,

- -

Analytical Results (See Appendix |, Page 15)

22.3.1 Phase | Analytical Results:

The pond water analyses did not Indicate the presence of

contaminants at concentrations above lllinois Ceneral Use or Public Water
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';“meht. contalned 508 mg/kg chromium, but chromlum was not detected in

.
p

Supply ‘Stindards 'but lron (1000 ug/L) exceeded the Federal MCL of 300
- TA 'TRe MCL for iron was based on aesthetic concerns, however, and

does not represent a risk to human héalth or’the environme&t.” The sedi-

Ve T .
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"‘_’, the water. The metals concentrations detected were estimated for

screening purposes (Exhibit B). The phosphorus level was somewhat
elevated (1621 mg/kg) In the sediment. The pesticide alpha-endosulfan
was also detected In the sediment (811 ug/kg), but not in the pond

water.

22.3.2 Phase Il Analytical Results:

EP Toxicity chromium in the extract from the pond sediment was
below the detection level of 0.05 mg/L, less than the 5.0 mg/L criteria
for EP Toxicity (80 CFR 261.28). The sediment analysis for total
chromium was not completed due to an oversight in laboratory scheduling.
The ground water contained total and filtered chromium of 15 and less
than 1 mg/L- respectively. Flitered concentrations of arsenic, cadmium
and lead were below detection limits ‘in the ground water and thus were
within the Federal and state standards. Total metals concentrations were
also within the standards; total arsenic and lead were 7.6 and 22 ug/L,
respectively, and total cadmium was below the detection level of 5 ug/L.

No volatiles or pesticides were detected, but PCBs were detected at 0.01

- ug/! which is above the AWQC for human health. All other concentrations

In water were within the Federal and State drinking water standards,

22.8 Environmental Effects

22.8,1 Qualitative Assessment

This site was chosen for Investigation based on its history of use for
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receiving spent plating wastewater. Since there did not appear to be an
outlet from the pond, the only viable transport mechanism for migration of
contaminants off-site was ground water, .

Phase | investigations detected traces of chromium, phosphorous and
alpha-endosulfan in the sediment, with chromium and alpha-endosulfan
exceeding the typical Refuge background levels. However, the pond water
analysis did not indicate the presence of contaminants at concentrations
above lllinois Public Water Supply Standards. Supported by Phase |
results, the EP Toxicity test for chromium in the Phase Il resampling of
pond sediment, was below the detection level, The levels of chromium and
cadmium in ground water were below Illlinois Public Water Supply
Standards, but unfiltered arsenic and lead levels were slightly higher
than the standards. The filtered concentrations for arsenic and lead
were below the detection limits. Trace PCB concentrations were detected
In the ground water, but the results were questionable since PCBs were
not detected in other samples from the site or from adjacent sites, and
past land use activities in the area do not support their presence.

Human activities in this area are limited to occasional visits by
authorized Refuge personnel and persons using the storage buildings in
Area 7. The plating pond is located in an elevated area of the site,
removed from the roadway, and restricted by dense vegetation and a
barbed wire fence. Therefore, human exposures would be of a
short-term, non-chronic nature. Under present conditions, it can be
cencluded that the site does not represent a significant risk of chemical
exposure to either humans or wildlife; however, some remedial action may

be warranted to permanently decommission the pond.

22-4
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22.8.2 Quantitative Assessment

Because a complete exposure scenario could not be Identified In the

qualitative assessment, there is no basis for preparing a quéntltatlve risk

evaluation.

22.8.3 Analysis of Uncertainties

The information relied upon for evaluating Site 15 included a history
of plating wastewater discharge to the pond, a site inspection and sample
analyses.

Chemical residue information consisted of analytical results on one
composite surface water sample and one composite sediment sample. Since
contamination of the site occurred through the discharge of plating waste
into a pond with no outlet, the area of contamination is likely to be
limited to the water and the surrounding sediment.

It can be concluded that the data generated and tne review of
historical information are adequate for evaluation of the remedial
alternatives for this site. The sampling analyses indicate that the site
does not contain contaminants at levels that would be detrimental to

human health or to the envircrment.

22.5 Preliminary Remedial Alternatives

-

The analytical results and risk evaluation presented in the previous
sactions indicated that this site does not contain contaminant levels that would
be deirimental to the environment or to human or wildlife receptors. However,
since the pond is no longer active, remedial measures for closure will be

evaluated as part of the FS.



22.6 Conclusions and Recommendations

it can be concluded that aithough the plating pond site does not
e currently represent a significant risk of exposure at the Refuge, further
evaluation Is recommended as part of the FS to determine options for

permanent closure of the pond.

"
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SECTION 23 - SITE 16, AREA 7 INDUSTRIAL SITE

!
‘ 'hllnl'l

23.1 Site Description

“A.rea 7 consists of a complex of 33 identical buildings over an area of 55
acr_‘%_s which have been used for a variety of industrial purposes during the
pasi forty years, The bulldings are arranged In six rows, each of which were
at one time served by a railroad siding. Most of the buildings are currently
used for dry warehousing purposes. However, three buildings are used by
Pennzoil for waste oil recovery and recycling operations. Black residues are
noticeable around some of these buildings. Two other buildings are used by a
refurbisher of mining equipment. Black residues are also evident around these
buildings. A drainage channe! runs from south to north through the site.

Site 16 consists of the area in the vicinity of the five identified buildings

and the drainage ditch (see Figures 22-1 and 23-1). .

=

23.2 Site Investigations

23.2.1 Phase | Site Investiggtions:

Two composite surface water samples and three composite sediment
samples (0-1 ft depth) were collected from the drainage ditch. Nine
composite soil samples (0-1 ft depth) were also collected from those areas
which exhibited black oily soil residues in the vicinity of several
manufacturing bulldings. Three samples (one sediment and two soils)

were resampled for full CLP organics analyses.

©23.2.2 Phase Il Site Investigations:

To define the areal exter of contaminant migration, one composite

surface water and one composite sediment sample were collected from the

23-1
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drainage ditch at locations downstream from the Phase | locations (See
Figure 23-1). The Phase I samples were analyzed for magnesium, lead,
arsenic, purgeables, pesticide/ PCBs, and  base/neutrals/acid
extractables., The purpose of these analyses was to determine If surface
residuals from the Area 7 buildings were migrating along the ditch toward

Crab Orchard Lake.

23.3 Analytical Results (See Appendix |, Page 16)

23.3.1 Phase | Analytical Results:

One of the two water samples from the drainage channel contained
low concentrations of organics including chloroform (77 ug/L) and carbon
tetrachloride (66 ug/L). The detected volatile compounds were above
the AWQC for human health of 0.19 ug/L for chioroform and 0.8 ug/L
for carbon tetrachloride but not above the correspondi~  criteria for
aquatic life protection. Both samples contained magnesium (25 and 36
mg/L) and manganese (340 and 70 ug/L). No parameters were at
concentrations above lllinois General Use Water Standards, but
manganese levels were above the lllinois Public Water Supply Standards
and the Federal Drinking Water MCLs. Manganese levels are not present
at concentrations which would pose any concerns for public health. Two
soils and one sediment selected for CLP organics contained trace organics
(estimated concentrations below the detection limit or, in the case of
acetone, detected in the QA/QC blank). The organics detected were, on
a2 wet weight basis, acetone (338-782 ug/kg), N-nitrosodimethylamine
{not detected to 115 ug/kg), crysene (not detected to 853 ug/kg),
pyrene (not detected to 356 ug/kg), fluoranthene {not detected to 389

ug/kg), and low microgram levels of other base/neutral compounds,
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possibly due to the oll splilage Indicated by the black residues. Most of
the organics detected were estimated values since the reported

concentrations were below the analytical detection limits. In addition, the

- volatlle and semi-volatile organics data for Phase | are questionable due to

QA/QC deficliencies or unreliable support data (see Exhibit B), The
positive detections reported are thus estimated values and some
compounds which were not detected may in fact be present. Metals
concentrations are estimated. All other concentrations in soil samples

were consistent with those detected at the control sites.

23.3.2 Phase |l Analytical Results:

’
L

Acetone and methylene chioride were detected in the water sampie
but at levels attributed to blank contamination. Aldrin (0.17 ug/L) and
dieldrin (0.58 ug/L) were present at concentrations below the Illinois
Public Water Supply Standards but above the AWQC for humans and for
aquatic life. Holding times were exceeded for the volatiles analysis, and
the recoveries for duplicate and spike samples were outside the QC limits
for the -volatiles and pesticide analyses. The dissolved magnesium
concentration was 26,300 ug/L.

Traces of volatile compounds, including  chloroform  and
chiorobenzene, were.found in the sediment, as well as 1600 ug/kg
di-n-buty! phthalate. The latter was also detected In the QA/QC
method blank sample. No other organics were detected. Magnesium (958
mg/kg), lead (13 mg/kg) and arsenic (10 mg/kg) were detected in the

sediment sample.

23-3
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23.8 Environmental Effects

23.8.1 Qualitative Assessment

This site was chosen for investigation based on its past and current
use as a site for storage activities, waste oll recovery, and recycling
operations. Observable black residues, possibly originating from oil
spills, suggested that this site might be a source of waste material. The
drainage ditch provides a viable mechanism for transport of potential
contaminants.

Phase | investigations detected chloroform and carbon tetrachloride
in one water sample from the ditch, Botli water samples contained
magnesium but not at concentrations conslder'ed to threaten wildlife or
affect human health. The soils and sediment samples from Phase | did
not contain any contaminant concentrations that were significantly above
Refuge background levels. Phase |I data support the Phase | results;
traces of aldrin and dieldrin were detected in the water sample but were
below Illinois Public Water Supply Standards and Federa! drinking water
standards although above the more stringent AWQC for these parameters.
Magnesium was again detected in the water but not at levels that wouid
represent a concern, Magnesium, lead, and arsenic levels in sediments
were similar to the concentrations found at the control sites.
Di-n-butylphthalate was detected but was also present as a contaminant
in the QA/CQC blanks. N-nitrosodimethylamine was detected in Phase |
but at levels similar to those at the munitions control site, or at
approximately one half the levels determined to be acceptable for
potentially exposed human or wiidlife receptors at Site 17, Section 24.4.

The sampling results from both Phase | (upstream) and Phase II
{downstream) did not indicate any evidence of migration of contaminants
off-site. Since trace contaminants were detected, the presence of a waste

23-4
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source may be justifiable; however, the small intermittent ditch does not
support significant aquatic life, and human visitors to the site are very
rare because the area s used for long-term storage and not for
day-to-day Industrial operations or residential purposes, Pc;tential human
exposures at the site might consist of occasional visits for 2-3 hours for
purposes of loading or unioading supplies to storage. Since no receptors
at the site could be exposed to chronic risk levels, and the levels of
contaminants do not represent a risk for acute (short-term) exposure, it
is not possible to have a "complete" exposure scenario. Therefore, on
the basis of the information generated, it can be concluded that the site
cdoes not represent a risk of chemical exposure to potential human or

wildlife receptors.

23.4.2 Quantitative Assessment

Because a complete exposure scenario could not be identified in the
qualitative assessment, there is no basis for preparing a quantitative

risk evaluation.

23.4.3 Analysis of Uncertainties

The major information relied upon for evaluating this location was a
site inspection and the sample analyses. Black residues were noticeable
around the buildings on the site, suggesting that they may be a source
of contamination.

Chemical residue information consisted of analytical results on
surface water, sediment and soil samples. This information was obtained
only for the top one foot of soil; deeper soil borings and ground water

monitoring were not conducted. Since any contamination of the site would

23-5
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have occurred through a variety of spills and leaks during storage and
loading rather than through excavation and burial, the area ;.af
contamination would be limited to the surface soil and sediment. The
samples collected should adequately represent the conditions of the site.

It can be concluded that the data generated are adequate for
evaluation of the remedial alternatives for this site. The sampling
analyses indicate that the site does not contain contaminants at levels -

that would be detrimental to human health or to the environment.

23.5 Preliminary Remedial Alternatives

The analytical results discussed in the previous sectiors i~dicz"e that site
constituents have not migrated and thus do not represent a risk for offsite
transport of contaminants. The low levels of constituents found do not
represent a threat of exposure to humans, aquatic life, or terrestrial wildlife.
However, due to intermittent storage activities in this area, it is recommended
that a follow-up monitoring program be conducted. Attachment 1 details the
frequency and sampling plan recommended. The parameters of interest for
monitoring in  water include volatile organics (chlorofcrm, carbon

tetrachloride), semivolatiles, and pesticides (aldrin, dieldrin).

23.6 Conclusions and Recommendations

It can be concluded that the Area 7 Industrial Site does not pose a risk
to humans or wildlife. No further evaluation in the FS is recommended,
however, a monitoring program for volatiles, semivolatiles and pesticides in

water (Attachment 1) might be implemented.
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SECTION 28 - SITE 17, JOB CORPS LANDFILL

28.1 Site Description

‘ Northeast of the Refuge Water Works is a ten-acre pond created by the
Joit; Corps in the mid-1960s (See Figure 24-1). Attention was brought to this
pond In early 1985 because thirty or more geese carcasses were found floating
on the water or littering the shores. Some of these carcasses were relatively
fresh while others were in various states of decay. The Fish and Wildlife
Service has completed extensive analyses of these carcasses and has ruled out
a variety of potential chemical causes although a definite conclusion was never
reached. The "Job Corps Landfill" was discovered while investigating the
geese Kills,

Site 17 is comprised of the pond and adjacent one-acre landfill located
north of the pond in a wooded area. The area contains widespread debris,
such as bottles and cans, which do not appear to be buried deeply. Mica
flakes, small electrical contacts, and a few small capacitors have been observed
amcng the debris.

Aerial photos are available for the area near the Job Corps Site for 1951,
1960, 1965, 1971, and 1980. This sequence provides information on the usage
of the Job Corps area. The 1951 photo shows a clearly defined fan-shaped
dumping area with an access road entering from the southeast. This access
road suggests that dumping in this area was conducted over an extended
period. The access road is a well-defined one-lane path.

The 1960 photo indicates that the site was inactive at this time. The

landfill area shows some vegetative cover and the contrast with surrounding

_ vegetatiorn is less distinct than in the earlier photos. The access road is still

visible, but covered by brush in areas, suggesting that it had not been used

2h-1%
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for some time. The 1951-1960 timeframe is consistent with a 1957 automobile
license plate ot;served during the site inspection.

in- the 1965 photograph the access road Is distinguishable only as a
boundary of an adjacent planted field. The landfill area Is not covered by
brush or trees, and the vegetative cover appears similar to that in the
surrounding area.

The 1971 photo shows the Job Corps pond which was created in the
mid-1960s. The eastern end of the pond overlies an area whict had been the
access rcad. The landfill area shows signs of trees, brush and larger
vegetation. The 1980 photo shows the site much as it is today, with trees and
heavy vegetation overlying the fill area.

During the site inspection, various articles typically associated with
municipal refuse were noted, including bottles, plates, etc. The site is
oresently covered with dense vegetation and the access road is no longer

useable.

24.2 Site Investigations

24.2.1 Phase | Site investigations:

A magnetometer and electromagnetic terrain conductivity survey was
conducted. The results of these surveys are shown on Figures 24-2 and
24-3,

Two composite surface water samples were collected from the pond,
and seven composite soil samples (0-1 ft depth) were collected from the
landfill. A composite was coliected from each of five 50 ft x 50 ft
squares witnin the landfill as well as from two bare patches. Figure 24-°

depicts the Phase | sampling locations.

An 9
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258.2.2 Phase |l Site Investigations:

Phase |l studies were intended to better define the vertical and
horizontal extent of the contamination identifled in Phase | (See Figure
28-2), i’-'orty-seven soil samples were collected at the landfill, thirty-five
at depths of 0-1 ft and twelve to a depth of 3 ft, All solls were analyzed
for PCBs, lead and cadmium. In addition, twelve of these samples were
also analyzed for explosives and nitrosamines. One Phase | soil (location
17-1} was reanalyzed for mercury. Two composite surface water and six
grab sediment samples were collected from the pond and analyzed for
PCBs, lead, cadmium and explosives. The pond water samples were also
analyzed for CLP organics, PCBs, arsenic, and copper. Three surface
[(0-1 ft. depth) sediment samples were collected along the shallow
embankment and three were collected from the deeper area of the pond.

Five monitoring wells, four shallow and one deep, were installed to
cepths of 12 to 30 feet (see Figure 24-8). The wells were set in silt and
silty clay soils, except well 17-65 which was set on top of rock. Each
well utilized five-foot stainless steel screens. GCround water samples were
analyzed for CLP HSL organics and metals, low-ievel PCBs, nitrosamines
and explosives.

Two composite fish (one bass and one bluegill) were sampled from
the Job Corps Pond shortly after the Phase 1l investigations. The

samples were analyzed for pesticides, PCBs, cadmium, mercury and lead.

28.2.3 Site Hydrogeologic Characterization

28.2.3.1 Site Ceology

The sequence of unconsolidated soils underlying the site to the
maximum penetrated depth of 28 feet (Boring 17-65) consist of

predominantly silty clay. Occasional organic silt layers with a trace of



"I'illnl-'

,,,,,,,,

e Tt Bt e el St s e e cemma—— = - e b m—————— -+ = .

% .

SITE 17 N
SAMPLING LOCATIONS

PHASE 1l

(R J:-K#Y
17400833 17-880
01
17-8
sse) 90210
17-17 @ 1] Jrxm|
17-62 @135, 375

17-18 @

17-14 .

17-870 583

< SHALLOW WELL
<@~ DEEP WELL

SCALE w FUEY

e el

PCB CONCENTRATION
SOIL OR SEDIMENT, mg/kg WET WEIGHT
O-1FT. SURPACT
3FT. CORt
O will OR WATER, "IL
P FEELD DUPLICATE




Ippue

Sy

V1. e

fine gravel were identified in upper portions of Borings 17-9 and 17-10
and near a small swamp south of the site,

- - Underlylng the silt and clay sequence in Boring 17-65, a shale
bedrock was encountered that was gray and friable. The depth to

bedrock was not identified in other borings.

28.2.3.2 Site Hydrogeology

Occurrence of Ground Water

Ground water was identified to occur about 6 to 8 feet below ground
surface during June 1987 in the shallow wells., Ground water levels were
about 5 feet higher during Cecember 1986. The ground water occurrence
in the deeper well set on top of bedrock exhibited a slightly lower

hydraulic head.

Cround Water Flow Conditions

Elevations of ground water within the water table wells were
contoured and are shown on Figure 24-5. Results of these data taken
from June 1987 indicate a radial groundwater fiow pattern to occur in
north, west, and south directions toward adjacent surface water drainage
swales. Discharge from the swales which contain intermittent surface flows
is toward Crab Orchard Lake about 1,000 feet west.

Ground water velocity calculations employing the formula given in
Section 4.2 were performed utilizing an average hydraulic gradient of 0.2
ft/ft (June 1987), average hydraulic conductivity (K) of 9,36 ft/day, and
a porosity of 0.35 (Davis, 1966). Resultant ground water flow velocity

was calculated to be about 9.36 ft/day or 3,400 ft/year.

2u4-4
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Vertical flow potential from the upper water bearing zone was found
to be slightly downward into lower unconsolidated aquifers based on

ground water elevations taken from well nest 17-65 17-9.

Analytical Results (See Appendix |, Page 17)

28.3.1 Phase | Analytical Results:

The magnetometer and electromagnetic survey shown in Figures 24-2
and 24-3 of the landfill did not reveal the presence of any concentrated
pockets of conductive materials. |

The surface soil samples collected from depths of 0-1 ft. from the
landfill showed the widespread presence of PCBs and lead. All surface
soil samples contained PCBs (Aroclor 1254), with concentrations ranging
from 21 to 1700 mg/kg wet weight (28 to 2059 mg/kg dry weight). Lead
was also present in all surface soil samples at concentrations of 609 to
18100 mg/kg wet weight. The detected PCB and lead levels at this site
are not typical of the Refuge background. One soll sample contained
34 mg/kg cadmium and one soil contained 3 ug/kg mercury. All other
metais were within the range of concentrations detected at the control
sites. The metals concentrations performed in Phase | are estimated for
screening purposes.

The explosive tetry! was detected in four soil samples at concen-
trations ranging from 3.7 to 6.5 mg/kg. One of the soil samples (location
17-2) analyzed for CLP organics contained on a wet weight basis,
di-n-octyl phthalate (4760 ug/kg), 1988 uglkg lmethylene chloride, and
173 ug/kg acetone. The FID scan of the same samples showed 127,895
ug/kg. Methylene chloride and acetone parameters were alsb present in
the method blank. The second soil sample (17-6) analyzed for CLP
organics (with 654,308 ug/kg FID scan) contained 220 ug/kg wet weight
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N-nitrosodimethylamine, but all other organics detected were below the
detection limit. One water sample contained 2.6 ug/L of 2, Uu4-DNT

explosive residue, which is above the human heaith AWQC of 0.11 ug/L

"~ but below the aquatic life 24-hr average criterion of 230 ug/L. No

explosives were detected in the other water sample or in the sediments or
soils. PCBs and all other organics were undetected (below 10 ug/L) in
the pond water samples, and all analyzed compounds were within the
Illinois Public Water Supply Standards. It shouid be noted that the
volatile and semi-volatile organics data for Phase | are questionable due to
QA/QC deficiencies or unreliable support data. (See Exhibit B). The
positive detections reported are thus estimated values and some

compounds which were not detected may in fact be present.

24.3.2 Phase Il Analytical Results

PCB concentrations in surface (0-1 ft. depth) soils ranged from
0.077 to 50,000 mg/kg wet weight (0.101 to 69,042 mg/kg dry- weight).
Soil cores collected at 3 ft. depths, however, showed PCB concentrations
below 1 mg/kg wet weight for all except one core (17-27) which contained
8.7 mg/kg wet weight (11.6 mg/kg dry weight). Figure 24-4 shows the
areal distribution of PCB concentrations throughout the site on a wet
weight basis. Lead concentration In soils ranged from below 6 to 17414
mg/kg (dry weight) in the 0-1 ft. samples, and from below 6 to 13 mg/kg
(dry weight) at 3 ft. depth with the exception of soll 17-27 which had
219 mg/kg lead. The highest lead concentrations were found to coincide
with the highest PCB levels. Cadmium concentrations were relatively low
and heterogenous. At the 0-1 ft strata, eight soil samples showed less

thar 1 mg/kg cadmium, while nineteen samples showed cadmium from 1 to
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57 mg/kg, with a mean of 16 mg/kg. Cadmium concentrations were less
than the detection limit of 1 mg/kg at the 3 ft. depth soil samples. The

soll sample from Phase | (location 17-1) that was reanalyzed for mercury

" contalned 190 ug/kg. No explosive residues were found in the soils.

. The pond bottom surface sediments contained between 0,65 and 260 mg/kg

wet weight (3 and 607 mg/kg dry weight) PCBs, &-89 mg/kg cadmium,
and 38 to 5722 mg/kg lead. No other parameters were detected.

The groundwater and pond water samples contained traces of
di-n-butyl-phthalate (2-12 ug/L, below the AWQC for human health of
35,000 ug/L), isophorone (80-115 ug/L, below the AWQC of 5,200-117,000
ug/L), acetone (22-4,270 ug/L), and methylene chloride (2-56 ug/L).
Acetone, isophorone, and methylene chloride were also detected in the
method blanks. The organics analyses were outside the QC limits for
duplicate recoveries for some compounds were extracted outside of holding
time.

The explosive nitrobenzene was detected in the water samples but
not in the soils or pond sediments. Nitrobenzene concentrations
(unfiltered) were 1.88 to 11.& ug/L in the wells and 1.08-1.68 ug/L in
the pond water, well below the AWQC of 19,800 ug/L (human heaith
level), or 27,000 ug/L (aquatic life acute maximum).

Cadmium was below the 5 ug/L detection level (total and dissolved)
for all pond and groundwater samples. Arsenic ranged from 7 to 27 ug/L
total, and from less than 2 to the detection limit of 25 ug/L dissolved.
Chromium ranged from 18 to 139 ug/L total and 1.7 to 6.8 ug/L dissolved
in the wells, exceeding the standard of 50 ug/L for lllinois public waters

and Federal drinking waters; chromium was not analyzed in the pond
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water samples, Lead was detected between 4.3 to 55 ug/L total and 3.8
to 21 ug/L dissolved In groundwater, and between 1,6-3.6 ug/L total and
less than 1 ug/L dissolved in the pond. Only one sample, grcund water
from well 17-11, exceeded the lllinois and Federal standard of 50 ug/L for
lead. The ratios found between total and dissolved metals values indicat-
ed that the higher concentrations detected are mostly associated with
suspended solids. All dissolved metals concentrations were below the
Iilinois Public Water Supply standards and Federal MCL standards.

PCBs (total aroclors) were detected in the groundwater samples at
0.01 to 11 ug/L. The higher range detected may have been due to
suspended matter in the sample since most of the detected concentrations
are higher than the solubility limit of PCBs in water. The pond waters
contained 0.032 and 0.058 ug/L PCBs. All detected PCB concentrations
were above the AWQC for human health and aquatic life protection. One
well (17-65) contained traces of chloroform (12.5 ug/L), another well
(17-10) had pentachlorophenol (19 ug/L), and bis(2-ethylhexyl) phthalate
(23 ug/L). Well 17-9 also contained 10 ug/L of bis(2-ethylhexyl)
phthalate.” Chioroform levels exceeded the AWQC for human health of
0.19 ug/L; pentachlorophenol was above the criteria for protection of
5quxatic.life (3.2 ug/L average), but not above the level for protection of
human health (1,010 ug/L). The concentrations of phthalates were below
the applicable AWQC criteria of 15,000 ug/L (human health). Two fish (a
bass and a bluegill) sampled from Job Corps Pond were analyzed for
pesticides, PCBs, and metals. No pesticides or PCBs were detected, but
jow levels of cadmium (0.05 mg/kg in bluegill only), lead (0.57 mg/kg in
bass, 6.9% mg/kg in bluegill), and mercury (0.243 mg/kg in bass, 0.072

mg/kg in bluegill) were found.
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Two composite fish (one bass and one bluegill) sampled from the Job
Corps Pond were analyzed for pesticide‘s, PCBs, cadmium, mercury and
lead. No pesticides or PCBs were detected (detection limits 20 to 800
ug/kg). Low levels of cadmium (0.05 mg/kg in bluegill only) and mercury
(0.283 mg/kg in bass, 0.072 mg/kg in bluegill) were detected. Lead
concentrations were higher for bluegill, at 6.94 mg/kg, while only 0.57

mg/kg were detected in bass.

Environmental Effects - Job Corps Landfill

24.4,1 Qualitative Assessment

24.4.1,1 Source Evaluation

As described in Section 24.1, the site was likely to have been an
area where mixed municipal and industrial type wastes were disposed.
Field inspections of the site revealed various cans, bottles, containers
and other articles typical of a mixed sanitary waste. However, the site
inspection also noted the existence of a small exposed area containing wire
electrodes and electrical components, suggesting that this location may
have also received wastes of industrial origin. Geophysical investigations
suggested widely-scattered debris rather than concentrated areas of fill
material. The soil boring program encountered materials just below the
surface (0-1 ft) consistent with what was observed at the surface.

Results of the soil and sediment sampling and analysis program
indicate that the primary chemical compounds of concern at this location
are PCBs, cadmium, and lead. Levels of cadmium at the site are very
heterogenous making it difficult to derive accurate value for exposure in
a quantitative risk assessment, In view of concern for cadmium toxicity

to wildlife a qualitative risk assessment was completed. The
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concentrations of PCBs detected, ranging from 0.077 to 50,000 mg/kg wet
weight (0.10 to 69,082 mg/kg dry weight) are unusually high and
inconsistent with what might be expected to be present within a landfill
contalning municipal wastes. Of the chemical compounds included and
consistently detected at elevated levels In the sampling and analysis
program, PCBs and lead are the most toxic. Therefore, for purposes of
the quantitative risk assessment, it will ‘be assumed that PCBs and lead
are the compounds representing the highest risk. Since
N-nitrosodimethylamine was also detected in a soil sample collected during
the Phase | investigation, it will also be considered in the quantitative
risk assessment for this site. Furthermore, for purposes of the
nitrosamines assessment, and in order to provide a worst case
conservative outcome in light of the wuncertainty associated with the
analytical result for this specific class of compounds, the concentration of
nitrosamines in soil will be considered to be twice the level found in the
single soil sample analyzed (i.e. 430 ug/kg rather than the detected level
of 220 ug/kg). PCBs, lead and N-nitrosodimethylamine compounds are
therefore used to define the waste "source". Exposure to cadmium in soil
and sediment will qualitatively follow the exposure scenarios of PCBs and
lead.

The physiochemical and toxicological properties of PCBs, nitrosamines
and lead, as well as cadmium are summarized in Exhibit A, Lifetime
dietary exposures of rodents to PCBs have established the carcinogenic
potential of these compounds. PCBs produce a number of cother chronic
and subchronic effects as well. Lead exposure also presents cause for
concern due to neurological, hematological and other effects demonstrated

in humans and animals produced by chronic exposure to low lead levels.
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There is insufficient evidence to determine if lead exposure presents a
risk of cancer. Although dietary lead acetate has produced cancer In
test animals, lead acetate would not be expected at the site due to

chemical conversion to Iinsoluble oxide and sulfate salts (USEPA

, ECAO-CIN-HOS5, 1983). PCBs were detected in surface solls in the

landfill, as well as in the sediments of the adjacent pond. Based on the
physiochemical propérties of PCBs and lead, it can be assumed that they
are strongly adsorbed to the surfaces of soil materials. They will
therefore not be leached by runoff or surface infiltration, but will behave
and be transported along with the particles to which they are adsorbed.
There were no free liquid PCBs encountered during the investigation.
Because of the identification of PCBs in all of the soil samples
collected, it is assumed that all of the samples within the defined
boundaries of the site contain PCBs at levels in the range detected. For
purposes of the quantitative risk assessment, the average value of 7,950
mg/kg dry weight PCB as Arocior 1258 will be used as the worst case
mean concentration, and the maximum concentration detected (69,042
mg/kg dry weight Aroclor 1254) will be used to represent the "upper
bound" worst case residue. For lead, a soil level of 5,000 mg/kg dry

weight was selected as a representative upper bound value for the site.

28.4.1.2 Transport Route Evaluation

a) Alr: PCBs in soil exert a relatively low vapor pressure, but under
certain conditions, transport cf PCBs in the vapor state could
constitute a functional transport route. Lead does not exert an
appreciable vapor pressure, and therefore canno! be tr.ansported in

the vapor state in significant quantities. However, because of the
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exist_ence of exposed, soil-adsorbed PCBs and lead at the site, dusts
generated by wind erosion, vehicular traffic or activities by
endogenous wildlife are likely to contain contaminants which can
subsequently be transported by the air route. Therefore, it can be
concluded that the air transport route can function to carry PCBs
and lead and other waste related compounds to on- and off-site
locations for subsequent exposures by receptors In those areas.

Direct Contact: Because of the existence of PCBs and lead in

exposed wastes, soils, vegetation and sediments in the area,
exposures by the direct contact route are possible.

Surface Water: There is a pond located directly adjacent to the

waste area. The pond discharges to an adjacent stream through an
engineered control weir, also adjacent to the waste area. Inspection
of the site revealed the presence of waste materials at the shoreline,
as well as submerged in the pond. The surface of the wastes in the
site are approximately zero to four feet above the level of the pond.
Therefore, it is likely that runoff from the waste site is directed
into the adjacent pond.

In addition to the proximity of the exposed waste materials to
surface water, the results of the sampling and analysis program
indicate that the pond sediments contain PCBs. It is presumed that
the PCBs in the pond sediments originated from the materials
deposited in the landfill. On this basis,it can be concluded that the
surface water transport route can function to transport waste
materials from within the site to the pond, as well as by stream flow

to offsite locations.
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Cround Water: Results of analyses of the ground water indicate only

minor residues of PCBs ranging from 0.01 ug/L to 11 ug/L. Lead
was found at 8.3 mg/L to 55 mg/L. However, it is likely that the
contaminants detected In the ground water samples are the result of
the instalfation of the monitoring wells within a fill area containing
PCBs and lead, rather than PCBs and lead which have migrated with
the movement of water through the active mass. This behavior is
consistent with what is known and previously observed regarding' the
movement of PCBs and lead in ground water and the absence of
these constituents in subsurface soil. They are not expected to
move with ground water to any appreciable extent due to their high
affinity towards silty soils observed at this site. (See hydrogeology
discussion, Section 28.2.3). The measured soil hydraulic

® 4 2.64 x 107%

conductivity at this site ranges from 1.5 x 10
ft/sec, (Table 4-8) further indicating the retardation of movement of
PCBs and lead.

Based on the detection of only minor contaminant residues in
the ground water, and, more Iimportantly, on what is known
regarding their behavier in ground water, the ground water
traﬁsport route is not considered a significant means of transporting
PCBs and lead to offsite locations. Because residues of the other
monitored components such as cadmium were not detected in the
ground water, and there are no ground water users in this area,

the ground water transport route will not be considered further as a

component of the risk assessment.
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26.8.1.3 Receptor Evaluation

Human

As described In the section on the general land u%e within and
adjacent to the Refuge, the area within the Refuge Is.;‘not populated
by humans. There are only minor numbers of humans occupying the
Refuge for industrial (occupational) purposes, and the Refuge has
only a moderate daytime recreational use load. A large proportion of
the refuge is designated as a wildlife sanctuary, and is therefore
posted off limits to human use.

The area in the direct vicinity of the Job Corps site is not
used as a manufacturing area. There are no users of ground water
in this area. Access to the landfill has been minimized by
cultivating tall and thick brush and trees in the area. Therefore,
exposures by humans on a day to day basis would not be expected.

However, because of the existence of open water at this
location, and its attractiveness to recreatioral users of the Refuce, &
small number of human receptors could potentially experience
pote'ntial one-time or isolated multiple exposure. This area of the
Refuge is open for deer hunting for only one week per year; it is
closed to the public for the remainder of the year. On this basis a
human receptor could be characterized as a hiker or hunter. Also
included as a human receptor would be a Pefuge worker who might
visit the area as part of a routine maintenance of the spiliway.

It is likely that the total number of human receptors is low.
A upper bound estimate of the number of human use-days in the
pond area might be on the order of 25 per year according to the
Refuge Manager. One human use-day is defined as a period of
about four hours, where the pond and adjacent areas are used by
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one human for recreatlonal purposes. However, because the adjacent
areas are more attractive to recreational users, the actual landfill
area would experfence a much lower amount of u3e days. An
upperbound estimate of human use in the landflll, as related to
hiking through the landfill on the way to a more "attractive" recre-
ational area might be 10 use-days per year. Specific scenarios
under which the human users of the area might become exposed to
the PCBs, cadmium or lead residues in the area will be cleveloped in
the following sections. |

The transport route evaluation identified three major functional
transport mechanisms: the air route, the direct contact route, and
the surface water transport route. Human recreational receptors
identified in the previous section would be within the influence of
each of these transport routes. However, for the most part, they
would only be able to experience exposures while within the area of
the landfill and adjacent pond, or as a consequence of their use of
that area. There is no route for Ingestion of contaminated fish
unless a human receptor was to illegally catch and consume fish from
the pond. Humans at areas removed from the landfill and pond,
such as residents of nearby communities or other populated areas, as
well as recreational users of the Refuge not entering the landfill or
pond, would not be within the influence of the site.

The following sections describe the most Ilikely exposure
scenarios associated with each of the identified functional transport
routes.

Direct Contact: The most llkely human exposure scenario woulc Le

exposures to PCBs, lead, cadmium, and other waste components as 3
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result of direct contact with the waste materials and contaminated
pond sediments. Because there are no human populations residing in
the..areas of the landfill, chronic (repeated long tgrm) exposures
would likely not take place. Direct contact exposures would occur on
a one-time, or limited multiple event short term basis, experienced
by recreational users of the pond and adjacent landfill.

Although PCBs and lead are not especially permeable through
intact human skin, the most likely route by which they could enter
the receptor's body following exposure would be through incidental
ingestion of the soils or vegetation on the receptors body. Direct
contact exposures could also extend into the users' homes, providing
exposures to secondary receptors such as family and friends. It is
possible that waste residues might become adhered to the shoes or
clothing of a recreational user, to be transported to the user's home
and become established as residues. The introduction of
contaminated materials into a home along with soiled clotﬁing or shoes

could establish a reservoir of material that would persist and repre-

sent a longer term, chronic exposure.

Air Route: Dusts generated by wind erosion or foot traffic, as well

as volatilized residues, represent a source and pathway for
exposures via the air route. The most likely human receptors
experiencing exposures via this route would include hikers or
recreational users who would disturb and breathe contaminated dusts
kicked up from the ground or dislodged from broad-leaf vegetation
while walking throuc- the landfill or adjacent areas. These
exposures are likely to occur on an acute {one-time) basis or on 2

few occasions. Due to the absence of human populations near the
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'site, no chronic exposures would be expected. However, long

distance transport of dusts towards populated areas I; unlikely due
to the level of vegetation at the site. Also pbsslblé?: would be the
inhalation of dusts by the recreational users and secondary receptors
such as family members, who breathe dusts arising from soils
adhered to the boots and clothing of the recreational user and
transported out of the landfill.

Surface Water Route: The major uptake route usually associated with

surface water exposures, such as by swimming and wading, is the
inadvertent ingestion of water and sediment. However, the surface
water route would not be a major human exposure route at this
location because the pond is not used by humans for swimming or
wading. There are other areas of the Refuge, notably Crab Orchard
Lake, which are more attractive for swimming and wading.
Nevertheless, it is possible that contact with the pond water and
sediments might occur on a less than whole body basis, as might be
associated with fishing and hiking. Neither fishing nor hiking are
practiced in the immediate area. This route will be further evaluated

within the quantitative assessment.

d) Ingestion: Ingestion of fish and game in the Job Corps landfill or

the adjacent pond by human recreational users is an exposure
pathway which requires further consideration. PCBs are lipophilic
compounds which tend to partition into and accumulate in
fat-containing tissues of animals. Ingestion of fish and game by
humans utilizing the area near the Job Corps landfill would therefore
be a potential scenario of exposure and uptake of PCBs as well as

lead. However, only lead, and traces of cadmium and mercury were
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found Iin a limited sampling of pond fish; PCBs were not detected in
this sampling. A 1982 survey of contaminants in deer tissue at the
Befuge (Ruelle, March 1983]) did not show measurabie PCB levels in
either the fat or red meat tissues analyzed. A 1980 survey
(Gritman, 1982) detected average lead levels in deer liver tissue at
5.6 mg/kg.

A relatively large percentage of the human users of the Refuge
would be within a mile or so of the area for purposes of hunting.
Fishing in the Job Corps site pond is not permitted although illegal
fishing is conceivable. The abundance of game fish in Crab Orchard
Lake and other lakes nearby further discourages fishing at the Job
Corps pond. Because game would be taken from the area only on
isolated occasions, this route would not represent a chronic
exposure, but would be limited to a single acute or multiple acute
exposures. Due to very the low likelihood of repeated use of the
pond for fishing, human exposures by the ingestion of fish will not

be considered further.

wildlife

As described in the introduction to this report, Crab Orchard
Nationa! Wildlife Refuge is an area that has been set aside to foster
the breeding and preservation of wildlife endemic to that part of the
country. Based on field inspections of the Refuge, as well as
accounts relayed by Refuge Managers, there is an abundance of
wildlife in the area. Of special note are the large populations of
migratory aquatic waterfowl, including various species of ducks and

geese who use the Refuge as a stopover during their excursions
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north. Also of note are populations of white-tailed deer and
numerous specles of small mammals such as raccoon, rabbit and
opossum. Crab Orchard Lake Is also abundant with varlous species
of warm-water fish, such as bass and catfish.

The area in the direct vicinity of the Job Corps Landfill is
similar to the other areas of the Refuge. Of special note is the
pond which is directly adjacent to the landfill. Field inspection of
this location noted that the pond contained species of panfish,
turtles, frogs, aquatic insects, and abundant aquatic vegetation.
The pond was observed to be frequented by transient waterfowl.
During the inspection, roughly 30 geese carcasses were found in the
area. There were also deer tracks and a number of small mammal
burrows.

With the exception of the general field inspections, there has
been no formal survey of wildlife conducted on the area of the
landfill and the adjacent pond. According to Ruelle (1987), the
Refuge contains two active nesting areas of the endangered bald
eagle. It could not be determined whether, in addition to common
species of endemic wildlife, there were any other threatened or
endangered wildlife species in the area. However, because many of
the areas of the Refuge have been set aside as wildlife breeding
grounds and also as stopovers for migratory birds, it is possible
that other threatened or endangered species may be present in the
Refuge.

Based on the field observations, as well as the high wildlife
density in other portions of the Refuge, it is concluded that the Job

Corps landfill and the adjacent pond contain wildlife receptors which
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warrant consideration within this risk assessment. This area contains
open water attractive to water-fowl, and the pond is of adequate
area and depth to sbpport aquatic life. The landfill area has become
overgrown with vines which may provide a desirable location for the
establishment of dens by small mammals. Therefore, it can be
concluded that the landill and adjacent pond can, and most likely do,
provide a transient as well as permanent habitat for various species
of wildlife.

The following sections present exposure scenarios by each of

the transport routes identified in the preceding sections as
functional.
Air Route: Wildlife in the area would experience exposures to waste
components by the air route. However, in contrast to the activities
described for the human exposure, wildlife would be expected to
come into more intimate contact with waste contaminated dusts and
vapors through burrowing, preening and feeding activities.
Therefore, inhalation exposures would be likely to be of considerable
duration and frequency. In contrast to the limited frequency of
exposures experienced by the human receptors, wildlife would
experience both acute (in the case of transient species) as well as
lifetime chronic exposures (in the case of endemic species). The
magnitude and significance of these exposures will be discussed in
the quantitative risk assessment.

Direct Contact: As with the inhalation route, wildlife in the area

would experience chronic as well as acute exposures to the PCBs,
cadmium, and lead in the landfill and the adjacent pond. These

exposures would result in prolonged skin contact with the soil-borne
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wastes, as well as ingestion of the materials through preening
activities, |

Ingestion: In contrast to the acute exposures potentially
experienced by human users of the area, wildlife inhabiting the site
would be likely to experience both acute as well as chronic
exposures to PCBs, cadmium, and lead and other waste components
via ingestion. @ These exposures would result from Incidental
ingestion of soils, vegetation, or sediments during preening and
dusting (birds and small rodents) activities, as discussed in the
direct contact section. Ground-feeding birds and gallinaceous birds
(e.g. quail) ingesting grit could also ingest quantities of
contaminated soil. Exposure would also occur as a result of normal
dietary ingestion of vegetation and wildlife in the area.

Soils and dusts containing waste components would be consumed
by herbivores along with contaminants accumulated in terrestrial or
aquatic vegetation. Many aquatic waterfow! also consume Ilarge
quantities of sediment as part of their diet. These inputs could
represent a major exposure and uptake route.

With regards to animal life, aquatic and terrestrial inhabitants
would be expected to contain biocaccumulated residues of PCBs,
cadmium and lead. These biocaccumulated residues would be
consumed by predatory wildlife, resulting in ingestion exposures. A
limited survey of Job Corps Pond fish residues did not, however,

detect PCB residues.

248-1



e’

N, I [

m

25.8.2 Quantitative Assessment

24.8.2.1 Estimates of Release and Exposure Rates

Estimates of Alrborne Exposures

The qualitative section of this assessment has established that the
alr pathway rebresents a complete exposure route. This pathway consists
of the breathing of PCB-contaminated dusts at the Job Corps landfill site
created by occasional human recreational activities (i.e., hiking, hunting)
and by the burrowing activities of wildlife, as well as PCB vapors
evaporating from the soil. No air monitoring surveys were conducted,
(except for the purpose of worker safety) nor were appropriate models
available to estimate the quantity of respirable dust kicked up or
dislodged into the breathing zone of a walking human,

Hwanlg et. al. (1986) developed one methodological approach for
modeling exposure to airborne PCB residues which have evaporated from
the adsorbed or liquid state on or in soils. Using the vapor pressure as a
measure of the air concentration of Aroclor 1254 and the estimated air-soil
partitioning behavior of PCBs, these authors reasoned that, for example,
soil concentrations of Aroclor 1254 in excess of approximately 8 mg/kg
would be a saturation concentration. Further, under such conditions the
volatilization of PCBs can be estimated purely by consideration of the
vapor pressure, without consideration of the soil adsorptive properties of
the residues. In addition, the mass flux would thus be independent of the
PCB concentration in the soil.

Hwang et al. (1986) estimate that the emission rate for Aroclor 1254
under saturated soil conditions is 1.13 x 1070 g/sec/cm?, or 1.13
ug/sec/mz. Since the soil PCB concentration at this site exceeds the &

uy/g concentration stated to represent a saturated condition in soil, the
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emission rate glven above will be used to model inhalation of PCB vapors
on the site. U.S. EPA (1986) presents a model for estimation of airborne

residues emitted from a bhazardous waste site which considers both

~ advection and dispersion. Conceptually, the model is comparable to the

X
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methodology employed by Hwang et al. to perform a similar estimate.
However, because U.S. EPA (1986) presents the methodology in greater
detail, it will be utilized here. The basic relationship Is:

C(x) = Q

pity*z*tu
where:
C{x) = is the concentration of substance at distance x
from site (mass/volume)

Q = release rate of substance from site {mass/time)

y = dispersion coefficient in the lateral (crosswind)
direction (distance)

z = dispersion in the vertical direction (distance)

u = mean wind speed (distance/time)

pi = 3.141593

For the purpose of a worst case assessment, it can be assumed that
an individual is standing on a down wind edge of the Job Corps Landfill,
and is exposed to PCB vapors emitted from an area of 45 m x 1 m (the

landfill is approximately 0.5 acre in area, or about &5m x &5m). Thus,

the PCB emission rate is &5 m? x 1.13 ug/sec/m2 or 50 ug/sec. Using this

. -~ - - . . ”~ Landiid
F i AW wwiY e IWL N A

Case u (m/sec) Y /4 C(x) ug/m3
1 1 hr 1 1 2.5 6.37
2 24 hr 2 2 3.5 1.14
3 7 day 3 6 5 0.18
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The relative contribution of this component of airborne exposure is

discussed below.

For the purposes of this analysis, it Is assumed that an adult male

" {70 kg) Is exposed to an average of 10 mg/m3 of respirable dusts and soil

particles (a level considered to constitute a nuisance) kicked up during a
8-hour recreational activity at the site. The soil monitoring data at this
site gave a geometric mean value of approximately 7,950 mg/kg dry weight
of total PCBs in soil, with a maximum of 50,000 mg/kg wet weight (69,042
mg/kg dry weight). Also assuming an inhalation rate of 1.3 m3/hour for
light activity (USEPA ECAOQO-CIN-477, 1985) and that all the inhaled PCB
is bioavailable, a total exposure of 413 ug PCB is obtained in the 4 hour
period using the mean PCB concentration, or 5.9 ug/kg body weight. In
comparison, a four hour exposure to vapors of PCBs under worst case
conditions as calculated using the air model above would produce a total
exposure of 1.3 m3/hr x 6.37 ug/m3, or 33 ug, less than 8 percent of
the component of exposure from dust inhalation. For this reason,
exposure to PCBs in the vapor state was not considered further in this
assessment‘. Assuming three Uu-hour visits per year, a daily inhalation
intake of 0.05 ug/kg/day is estimated.

Comparable exposure by inhalation to soil residues of
N-nitrosodimethylamine at 440 ug/kg results in a daily intake of 2.6 x
1006' ug/kg/day. The value for lead assuming the same exposure scenario
and a soil level of 5,000 mg/kg would be 0.03 ug/kg/day.

The acute toxicity of PCBs and lead is quite low to humans and
terrestrial animals. For instance, the acute oral LD50 of Aroclor 1254 in
adult Sherman rats is 4 to 10 g/kg body weight (USEPA AWQC, 1980}.
Acute inhalation toxicity data were not located, but an intravenous LD50
value in the rat of 0.358 g/kg for Aroclor 1254 may be a worst case ap-
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proximation. Thus, a safety margin of approximately 100 or more exists
for acute Inhalation exposure to PCBs of a human under reasonable worst
case conditions. Lead will be considered in Section 24.3.2.2,

Because the Job Corps landfill s very rarely used for recreational

- purposes, chronic exposures at the site do not exist for humans. The

contribution of inhaled soil particles containing PCBs and lead to lifetime
health risks in humans is discussed in Section 24.4.2.2,

Unlike humans, chronic exposures of wildlife to PCBs and lead at the
site are likely by inhalation and other routes. The site provides good
habitat for small mammals such as mice, chipmunks, and the like which
may inhale soil dusts and vapors during burrowing activities. As with
humans, no models were located for estimating inhalation exposures in
small mammals under these field conditions. Using an active breathing
rate value of 0.00482 m3/hour for a 30 g mouse (USEPA ECAO-CIN-477,
1985) and creation of a 10 mg/m3 dust of 7,950 mg/kg dry weight PCBs
during 1 hour of daily burrowing, a daily chronic inhalation exposure of
0.016 mg/kg body weight PCB is obtained. The comparable value for lead
at a soil level of 5,000 mg/kg is 0.008 mg/kg. In addition, all rodents
living in burrows within the contaminated area of the landfill (within the
top 1 foot of surface soil) would be expected to inhale a significant
portion of PCB wvapors enumerating from the soil. Cadmium or lead
vapors are not expected to be significant due to the affinity of these
metals for soils and the low vapor pressures of these metals compounds.
Assuming that the air is saturated with PCB vapors at the present
conditions at the landfill, a still wind speed of 1 mph, and an estimated
residence time of 16 hours in the burrow (one hour of which is spent

burrowing, the remainder resting), an exposure of 1.03 mg/kg day is
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estimated for this route. Table 24.1 presents additional detail for the
wildlife exposures estimated for this site.

Other types of wildlife which might recelve exposures via the
inhalatlon route at this site include deer, rabbit, mink and otter; the
corresponding exposure levels for each species depends on their
breathing rates, body weight and habitat. The magnitude, contribution
and significance of these airborne dusts to total lifetime exposure are

presented in Section 28.8.2.2, Quantitative Risk Assessment Table 24-1,

Estimates of Exposures by Direct Contact

The direct contact route of exposure at the Job Corps landfill has
been identified as complete for both humans and wilclife, However, since
PCBs and lead are very tightly bound to soils and sediments, dermal
absorption of PCBs and lead is not expected to be significant for humans.
The contributions from this exposure pathway for wildlife are addressed
below in the evaluation of ingestion exposures, as a result of prolonged
intimate contact with contaminants in soil during dally burrowing
activities.- Rather, the pathway consists of ingestion of soil-bound
residues picked up through direct contact with the soils. Therefore, the
contribution of this route of exposure will be discussed in the following

section on ingestion exposures,

Estimates of Ground Water Exposures

As previously discussed In Section 23.8.1.2, groundwater residues of
PCBs and lead are minimal in the silty soils encountered at this site, and
most likely resulted from the fill material during the drilling of monitoring

wells. Furthermore, there are no ground water users at this site or in
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the eastern portion of the Refuge. Therefore, the ground water

exposure pathway Is incomplete, and will not be considered quantitatively.

Estimates of Exposure by Surface Water

The qualitative assessment has identified the surface water route as
compiete at the Job Corps site in view of the direct contact of the landfill
with the pond, the presence of PCBs and other waste components in the
pond water and sediments, and the availability of an outlet stream for
offsite transport of residues. Although the pond may serve as a major
source of drinking water for large mammals (i.e. deer, raccoons, beaver)
and waterfowl, it will not produce significant human exposures.

Surface water ingestion by wildlife will be considered in the following
section on ingestion. The. presence of PCB residues in the pond
sediments and water column provide a source of chronic exposure by
aquatic organisms and water fowl. Mean values of total PCB residues
were calculated from site monitoring data to be 0.045 ug/L for pond water
and 109,635 ug/kg for sediment. USEPA AWQC (1980) has established a
criterion of 0.014 ug/L of PCB to be protective of freshwater aquatic life
under chronic exposure conditions and 2.0 ug/L under acute exposure
conditions. Thus, pond water concentrations of PCBs exceed the AWQC
chronic toxicity cfiteria for freshwater aquatic life, but not the acute
exposure level,

While there are probably too few data points to currently establish
an accurate mean concentration of PCBs in the pond water, resident
organisms will also receive exposure via contact with contaminated bottom
sediments and ingestion of residues accumulated in food chains from the

sediments. It is feasible that populations in the pond may be at risk
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from exposure to PCB residues In bottom sediments, although a limited
survey of pond fish did not show detectable PCB levels, and a2 gualitative

survey of pond life (Section 24.8.1.2) would suggest that such impact is

not grossly obvious.

Estimates of Ingestion Exposures

Human

PCBs as a class are highly lipophilic materials which are readily
taken into the body and tend to resist metabolic destruction and
elimination, Thus, the well documented ability of PCBs to bioconcentrate
in organisms from ambient media and food is one of the most significant
chemical and toxicological properties of these materials. The presence of
PCB residues in surface soils and in the pond water and sediments
presents a source of exposure via ingestion of accumulated residues of
food items by terrestrial and aquatic wildlife.

As discussed in the Receptor Evaluation, human consumption of fish
caught in the Job Corps Pond will be negligible, since recreational fishing
at this site is not permitted, and nearby Crab Orchard Lake offers an
abundance of popular game fish for the sports fishermen. In addition, a
limited survey of pond fish did not show detectable level of PCBs (0.4
mg/kg detection limit). This pathway is therefore technically incomplete
for humans and ingestion of fish will not be considered in the quantitative
assessment of human exposures.

Human ingestion exposures to PCBs may also occur by consumption
of contaminated venison taken during the limited Refuge deer season.
However, as cited in Section 2.6.4 of this report, analysis of ten Refuge

deer for PCB contamination showed no detectable residues in either fat or
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red meat deer tissue. Gliven these data and the transient nature of
grazing by deer at the site, the probability of human exposure appears
nil. " . ,_.__;;.ﬁ-,%,m. .
- For purposes of the evaluation of ingestion exposure, ._ an individual
is' assumed as a worst case estimate to consume 100 mg of soil
contaminated with 7,950 mg/kg of PCBs per trip to the site (i.e. for
hunting), as the result of direct contact with the soil to skin, boots and
clothing. This produces a total ingestion exposure of 0.011 mg/kg/trip
for a 70 kg adult. For the worst case assumption of three such trips per
year, recurring over a 70-year lifetime, a daily intake of 0.093 ug/kg/day
is estimated for the ingestion route (see Table 24-1). A comparable value
for lead exposure would be 0.058 ug/kg/day for ingestion of soil
containing 5,000 mg/kg lead. The corresponding daily intake from
ingestion of soil containing N-nitrosodimethylamine at 880 ug/kg would be
5.2 x 10-6 ug/kg/day. The potential human health risks associated with
these chronic exposures are discussed in Section 24.§.2.2.
Wildlife

Data are limited for estimating the chronic effects of PCB and lead to
wildlife. USEPA AWQC (1980) discussed studies indicating mortality and
reproductive failure of mink fed PCB-adulterated fish meal. A nine month
feeding of 2 mg/kg dietary Aroclor 1254 significantly inhibited
reproduction and 10 mg/kg resulted in complete mortality of pregnant
female mink. For purposes of the wildlife assessment, it is assumed that
PCB concentrations in fish are present at one-half the detection limit used
in the survey of pond fish (since the analyses did not measure detectable
residues), for a ccncentration of 0.2 mg/kg. An assessment of the

exposures to wildlife from pond fish is discussed in Section 28.2.2.2.
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Wildlife may also recelve exposure from Inadvertent ingestion of
contaminated soll', vegetation, or sediment via preening or burrowing

activities and consumption of food at the site. The magnitude of such

';'_exposures is also a function of food preference, home range, and

)

" migratory pattern of the species. For instance, deer move relatively long

distances (large home range), feed on or browse through vegetation
located higher off the ground and do little preening. Rabbits have a
small home range, feed on broad leaf vegetation located close to the
ground that usually has higher contaminant concentrations due to rain
splash, and they preen regularly. Some duck (diving) species dabble in
sediments but only spend part of the year in an area and when settled
they move frequently from one body of water to another. Such species
would not be expected to receive significant exposures via residues in the
pond sediments since these might spend approximately two months per
year at the Refuge, and during this time would reside preferentially in
nearby Crab Orchard Lake. On the other hand, duck species which might
remain on-site long enough to receive any quantifiable exposures are
predominantly vegetarian types such as mallards or other surface-
dwellers, and could be exposed to contaminants as a result of feeding on
terrestrial and aquatic vegetation. Mice live close to the soil, preen
regularly, and may consume roots or other plant parts growing close to
the soil that can accumulate relatively high levels of contaminants from
rain drop splash and wind erosion. In order to assess the potential risks
to wildlife posed by site soil and vegetation residues, these species were
chosen to represent a variety of such biological and ecological variables.

The magnitude of these ingestion intakes of soil, sediment and vegetation
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and their significance In a lifetime of exposure to site PCB residues is
detailed in the following section on Quantitative Risk Assessment,

Exposure of small burrowing animals such as mice to soll residues is

"~ also possible by dermal absorption, as well as by direct Ingestion. No
| guldance was located for conducting an exposure assessment of such an

event. Key elements of such an assessment, sSuch as the available body

surface area of a generally fur-covered animal through which such
absorption might occur and the rate of dermal transfer of soil bound
PCBs are a matter of conjecture. Realizing these uncertainties, the
following scenario was constructed.

It is assumed that a small burrowing rodent such as a 30 g mouse
lives in intimate contact with site soils containing a level of 7,950 mg/kg
PCBs. It is further assumed that the body surface area available for
absorption includes close to the entire body (e.g. for species that dust
bathe), and that this area is about 36 cm?. Due to the animal's grooming
habits, it is assumed that soil contacting the fur of the animal is
inadvertently consumed, and that these residues are considered under the
direct contact/ingestion scenario discussed above. Hawley (1985) assumed
that soil dust would adhere to human skin at a rate of 3.5 mg/cmz.
Assuming a similar rate for the mouse, the exposed skin of the animal will
be in continuous contact with 126 mg of soil containing 7,950 mg/kg. As
reviewed in USEPA 600/6-86/002, Development of Advisroy Leveis for PCB
cleanup (1987), an absorption fraction of 0.05 might be used for Aroclor
1258, Assuming that the soil residues of PCBs are absorbed at this rate
every 24 hour period of exposure, it can be estimated that the mouse

receives an exposure to soil PCBs at a rate of 1.67 mg/kg/day.
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Wiidlife may also be exposed to low level PCBs via drinking the pond
water. The quantitative assessment for ingestion of pond water is

detalled in Section 24.8.2.2, based on a mean PCB concentration of 0.045

“ug/L in pond waters, and assuming a water consumption rate of 10% of

body weight per day for herbivores, and a rate of 30% of body weight for
carnivores (Chew, 1965),

The pond outlet stream provides a mechanism for offsite transport of
PCBs via dissolved and sediment-bound residues. However, insufficient
data on downstream residue levels and potential receptors prevents
exposure and risk estimates. Dilution effects should lessen the
downstream exposures relative to the worst case pond situation.

Burrowing animals such as mice are estimated to ingest 1.5 grams as
food (10% soil, 90% vegetation), based on a consumption of 5% of body
weight. Soils at this site contain an average of 5,000 mg/kg lead, while
lead levels in vegetation are assumed as 1 percent of the soil
concentration, based on the fraction expected to leach from soils for
uptake by site plants. An exposure of 47.5 mg/kg/day of lead is
estimated as a result of daily burrowing and inadvertent ingestion of dust
while grooming. Heavy metals may also bioaccumulate in organisms such as
earthworms which ingest soil while feeding. In particular, cadmium has
been demonstrated to accumulate in earthworms by a factor of 50-fold
over soil concentrations (Ruelle, 1987). This creates the potential for
ingestion exposures in wildlife via contamination of food chains, as well as
the pond. The significance of these exposures is discussed in the

following section.
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28.8.2.2 Quantitative Risk Assessment

The estimates of total PCB intakes of receptors in complete exposure
pathways are summarized below:

Human Risks

Human PCB exposure at the Job Corps site is technically acute in
nature rather than chronic and is much lower than any which would raise
concerns for acute PCB toxicity. For instance, access to the Refuge for
deer hunting is granted on a limited basis, greatly reducing. the
probability for repeated, chronic exposures as assumed in the following
worst case estimate. The chronic PCB toxic effect of most concern is
carcinogenicity as evidenced by lifetime dietary studies in rodents. The
risk of excess cancer caused by human direct contact exposures at the
Job Corps site may be estimated by multiplying the average daily intake
of PCBs estimated in Table 24-1 by the PCB unit cancer risk factor (i.e.
potency factor; a dose-response factor derived from a conservative
mathematical extrapolation of the animal cancer data). For PCBs, the unit
cancer risk factor determined by EPA is 7.7 (mglkg/day)'1 (Exhibit A).
Therefore, the cancer risk estimate for humans due to PCB exposure is

oy x 1073,

7.7 X 1.86 x 10"

An' additional potentially carcinogenic substance, N-nitrosodi-
methylamine, was also present at this site. However, the quantitative data
for this compound is based only on a single detection in soil during the
Phase | investigation. Current risk assessment methodology suggests that
risks from concurrent exposures to a mixture of carcinogenic substances
can be approximated by addition of the risk estimates of the indivicual
substances. The exposure assessment de'ermined that, under the assumed
exposure conditions, using twice the level detected at the site,
N-nitrosodimethylamine residues in the soil might result in a daily intake
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Irhalation Rete (1)--

SPECIES BODY

ke ceemen

afr

AN 70 1.3
Deer 60 1.3
Malloard 1 -
Rabbit 1 0.0a83
Mouse 0.03 0.006¢
Mink 1 0.083
Neron 3 0.25
Otter 9 0.73

"0 = negligible contribution

dust

3.40

413

6.63
0.48
.63

(-) Not spplicable er irrelevant
(#) Active breething rete used for dust exposure.
Additionsl sseumptions listed on Page 2.

! ‘nmﬂ’

vapor PCB
al/hr ug PCB ug PCO  ug/kg

0.27

3
"o
-0
3
"0

7.44
"0
6.63
1,104
6.63
6.63
6.63

TABLE 24-1 (p. 1)

SECTION 24.4.2: JOB CORPS LANDFILL & POND
QUANTITATIVE RISK ASSESSMENT

ESTINATED DAILY PCB INTAKE

cevesnn food (2) ----- -Pond Veter (3)- -Pond Fish (4)-
Sofil Veget/ PCB Liters rece flish rce
grems Insects ug/kyg ug/ke grams ug/ke

orams

0.10 "0 0.093 “0 “0 “0 “0
170 13530 24,352 é 0.270 - -
b 45 42,523 0.1 0.004% “0 -0
7.3 67.3 64,99 0.1  0.004% - -
0.1 1.35 43,328 0.003 0.000133 - -
-0 75 5,93 0.3 0.0133 o] 15
) ‘o "0 0.9 0.0403 330 23
-0 ~0 ‘o 2.7 0.1215 900 20

Resting rate of 0.0015 a3/hr used for vapor exposurs.

-pDermal (3)-
Abeorptien
mg/kg PCO

-0
‘0
0.01
1.67
-0
-0
-0

-,

ToTAL
eXPoRME

ag/kg/dey

24.36
42.32
.0
46.10

5.9
0.030
0.027
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TABLE 24-1 (p. 2)
ASRMPTIONS

{1) INRALATION DXPOSURE

pust lnohelption: Based on 10 mg dust frhaled per a3 of air, 7.95 ug mean PCs
per mg dhmt, and 1 he (small mesmals) of & hrs (man and deer) exposure duration
oech contact.

Yagor Inhalation: Exposures for man and deer estimeted basad on sir model by
Meng, et.al. (1984); see text. Yapor exposures for burcowing animals based on
saturstion concentration of Aroclor 1254 (vapor pressure s 1.49€-06 psfa)
resulting In approx. 1.36 mg PCB/aS eir, species bresthing rate, and estimated
curation in burrow (16 hrs for mouse).

(2) INGESTION EXPOSURE

Jotal food (Vegetstion ¢ Soll ¢ Terrestrisl memmals/{rsects):

intake far wildlife calculated ss 5X of bocdy weight, except deer (1.7 kg/day,
Viney and Ulrey, 1982), rebbit (75 g/day, Green and Duremore, 1978), and mink
(150 g/dmy, SOX as fish (Towslll and Tabor, 1982; G. Smith, 19588), and 50X as
tercestriasl (rsects/memals (Gerould, 1988), Ofet for wmallard reflects
preference of 75X terrestrisl fnsects and 25X vegetation In consideration of one
of the most susceptible periods of their life cycle. Nink and meilerd totel food
eposures are adjusted for home range; the affected ares is estimsted to com-
prise 10X of the homs range for these species.

Soil/Sediment: ingestion rate besed on mean PCS concentration of 7.95 ug/mg soll
and  inadvertent corsumption of particulates while presning or burrowing
(uildlife), or ingested ss & result of sofled clothing or boots (man).

Yegetation Concentrstion of PCBs estimeted as 1X of mean s0il concentration or
T.95 mg/ky.

Igrrestrigl Animgls PCB concentretion assumed to be 10X of residual soil con-
cantration (f.e. 795 mg/kg). (Gerould, 1988).

(3) Water {intake rates assumed to be 10X of body weight for hervibores, 30X of
bedy weight for carnivores, and 8 mean pond weter concentration of 0.045 ug/L.

(4) Figh and squetic foods sre sssumed to contain PCB residuss st one half the
anelytical detection limit besed on o timited survey of fish which did not show
detectable PCB resicduss (0.4 mg/kg detection Limit). Nink mey consume 50X or 75
g/duy of their total diet ss fish (Towsill and Tabor, 1982; G. Smith, 1983),
Otter are sstimsted to consums 900 g fish/day (90X of 1 kg food/day, Checwen ard
Felchasmer, 1962); grest blus herorns consume 350 g food/dey (Kendeigh, 1970;
Kushran, 1977) corsisting mstly of fish and squatic organisms.

(3) DERMAL ABSORPYION

Dermal aebsorption exposure would be negligible for trarsient, large terrestrisl
nomels such se husans or deer. Absorption exposure would be negligible for
spacies which bethe frequently {n water, or otherwise sperd Little time in
direct contact with soil (e.5. mink, heron, otter, mellard). Exposure estisates
for rabbit and mouse are based on approx. body surface ares aveilable for con-
stant contact (10 cal for rabbit and 36 cm2 for moums), schesion of 3.5 mg soil
per cm2 of body (Hewley, 1985), end 5% extent of absorption for Aroclor 1254
(EPA/ORD, 1986).
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of 5.2 x 107° ug/kg/day. USEPA (1987) estimated that a daily intake of
0.0137 ug of this compound may be associated with a risk of excess
cancer of 107°. Thus, assuming that the 840 ug/kg soil residue of
nitrosamines is representative of the entire site, a cancer risk of 2 x 10'7'
may be posed by site exposures to N-nitrosodimethylamine. Adding this
risk to the risk estimated for PCB exposure at the site, a total
carcinogenic risk of 1.1 x 107> is estimated.

This level of risk is higher than the 1077 to 107" population risk
level generally considered by regulatory and public health agencies to
pose minimal excess health concerns on a national basis. This estimate
used very conservative values which are mitigated by several major
factors discussed in Section 24.4.3, Analysis of Uncertainties.

Total human intake of lead was estirﬁated to be 0.088 ug/kg/day for
this scenario. For comparative purposes, the USEPA OHEA (1987) has
determined an acceptable daily intake of lead to be 1.83 ug/kg/day.
Thus, the estimated upper bound lead exposure possible at this site is
well below the acceptable daily intake level of 1.43 ug/kg/day.

Cadmium is a human carcinogen by the inhalation route and produces
serious harm to the Kkidney at low levels of chronic ingestion. Its
carcinoéenic potency is estimated to be greater than that of PCBs
(Exhibit A). Therefore, chronic exposure to soil residues of cadmium

would be of great concern if it were to be shown that it was present at

consistently high levels at this site.

Wildlife Risks

The mean water concentration of PCB in the pond is below the

criterion of 2 wug/L considered by USEPA AWQC (1980) to protect
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SPECIES 800Y ESTIMATED DAILY PCB INTAKE
WEIGHT  -ecesceccccccccnscccacncctnncneccanccccacccnene soccemcnccocee weeeccsnssmcane ®eceecccsasscrocrecsacrarenrortscnn
kg  mee-e- irhaletion Rete (1)-- ------- food (2) ----- Pond VUater (3) -Pond Fish (4)-
alr dust vapor PCB soil Veget/ PCB Liters PCB Flsh rce
m3/hr ug PCB ug PCB  ug/kyg greme Insects ug/kg ug/kg grams up/kg
grams

MAN 70 1.3 0.02 0.27 0.0042 0.10 0 0.00% "0 - -0 “0
Deer 60 1.3 3 33 0.593 170 1530 154 6 - - -
Mallerd 1 - -0 0 "0 b 45 267 0.1 - -0 ‘0
Rabbit 1 0.083 0.04 "0 0.04 7.5 6138 409 9.1 - - -
Mouse 0.03 0.0068 0.003 7.20 240 0.1 1.3 273  0.003 - - -
Mink 1 0.083 0.04 -0 0 "0 ™ 3.8 0.3 - ) 15
Neron 3 0.25 0.13 "0 0.042 "0 -0 -0 0.9 - 350 23
Otter 9 0.7 0.38 "0 0.04 "0 -0 ) 2.7 - 900 20

LT
"

TABLE 24-2 (p. 1)

JOB CORPS LANOFILL & POND
EXPOSURE ASSESSMENT FOR 50 MG/KG CLEANUP

"0 = negligible contribution
‘(-) Mot appliceble or frrelevant

-Dermal (5)-

TOTAL

Absorption EXPOSURE
sg/ky PCB  mg/ke/dey

"0

"0
0.000%
g.01
“0

-0

"0

4.7re-06

0.15%
0.267
0.409
0.523
0.053
0.023
0.020

(#) Active breathing rate used for dust exposure. Resting rate of 0.0015 s3/hr used for vapor exposure.

Additional assumptions (notes) listed on Page 2.
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TABLE 24-2 (p. 2)
ASPOeTIONE

C1) INNALATION EXPOSURE

Duet Iphalation: Based on 10 mg dust fnhaled per a3 of air, 0.0% ug mean PCBs
per mg dust, and 1 hr (smsll mammals) of 4 hrs (man and deer) exposure durstion
ssch contact.

Yagpor fon: Exposures for men and deer estimated besed on air wodel by
Muang, et.al, (1986); see text, Vapor exposures for burrowing snissls based on
en{ssion rate of 0.6 ug/aS st 1 mg Aroclor 1254/kg and 10 sph wind, corrected
for 50 mg/kg mean concentration and low air turnover within burrow space (1 mph
wind), for a modified emission rate of 303 ug/m3. Estimated duration in burrow
16 hrs (for burrowing rodent),

(2) INGESTION EXPOSURE

Total Food (Vegetation ¢ Soil ¢ Terrestrial marmels/insects):

Intakes for wildlife colculated as 5% of body weight, except deer (1.7 kg/dey,
VWisey and Ulrsy, 19€2), rebbit (73 g/day, Green and Duremors, 1978), and aink
(150 g/day, 50% ss fish (Toweill and Tebor, 1982; G. Smith, 1988), ad 50X as
terrestrisl (nsects/masmels (Gerould, 1988). Diet for mailard reflects
praferance of TSY terrestrisl {nsects and 25X vegetation in corsideration of one
of the most susceptible perfods of their Life cycle. Nink and mallard total food
exposures are adjusted for home rangs; the affected area is estimsted 0 com
prise 10X of the home range for these species.

§oil/Sediment: ingestion rate based on mean PCE concentration of 0.05 ug/mg sofl
ond  (nacvertent consumption of perticulates while preening or burrowing
(wildlife), or ingested as & result of soiled clothing or boots (man).

Vegetation Concentration of PCls estimated as 1X of mean soil concentration or
0.5 mg/kg.

Jerrestrigl Imsecty PCB concentration assumed to be 10X of residual soil con-
cantration (f.e. 5 mg/kg). (Gerould, 1983)

(3) Resicusl PCB levels in the pond water would be non-detectable following
remsdiation. Dus to the lack of a veste source, this pathuay fs technically
incomplete.

(4) Fish and sqetic foods ars sssumed to contain PCB residues ot one half the
salytical detection Limit besed on 8 imited survey of figh which did not show
detectable PCB residues (0.4 mg/kg detection Limit). Mink mey consume 50X or 73
g/dey of their tetal diet as fish (Toweill and Tabor, 1982; G. Samith, 1988),
Otter are estiomted to consme $00 g fish/day (90X of 1 kg food/day, Chapman snd
Folchammer, 1962); grest blus herons consume 350 g food/dey (Kendeiph, 1970;
Kashren, 1977) corsisting mostly of fish and aquatic organisms.

(3) DERMAL ABSORPTION

ODarmal absorption exposure would be negligible for trarsient, large terrestrial
mamels such ss humans or deer. Absorption exposure would be negligible for
species which bathe frequently In water, or otheruise sperd Little time in
direct contact with soil (e.g. ®ink, heron, otter, mallard), Exposure estimates
for rabbit and mouss sre based on apprax. body surface ares available for con-
stant contact (10 cm2 for rabbit and 36 ca2 for mouse), achesion of 3.5 mg soil
por ca2 of body (Newley, 1983), and 5X extent of absorption for Aroclor 1254
(EPA/ORD, 19864).



freshwater aquatic specles from acute toxicity, although high PCB levels
in the sediments may pose an undefined acute toxicity risk to benthic
organisms. However, the amblent water quality criteria for chronic effects
I‘n- freshwater aquatic organisms (0.018 ug/L) s exceeded by at least
three-fold in the Job Corps Pond. While a qualitative examination of the
pond showed no gross evidence of ecosystem impairment, it is possible
that sensitive elements of the pond community are being affected by
chronic PCB exposure,

Exposures to PCBs for several typical terrestrial wildlife specles
were evaluated for the site. For comparative purposes, a 1.0 kg adult
female mink consuming 150 g dally of 2 2 mg/kg PCB diet receives a daily
intake of 300 ug/kg/day which is a chronic effect level for this species.
The mink, however, may be unusually sensitive to PCB effects relative to
other mammals. *

The most obviously af‘--ted species may be fish-eating mammals
(mink, otter, raccoon) and birds (herons, merganser ducks, osprey),
even thoug_h a limited survey of Job Corps pond fish did not detect
PCBs. If these species showed the same sensitivity to PCBs as shown by
mink and chickens in laboratory studies, reproductive failure and possibly
overt lethality may occur at this site. The estimated whole fish PCB
concentration of 12.5 mg/kg could potentially exceed the chronic dietary
levels (2-5 mg/kg) producing lethality and reproductive failure in mink, a
piscivorous mammal (USEPA AWQC, 1980). Even using less conservative
estimates for BCF and water PCB concentrations, sensitive pliscivorous
mammals such as mink may be at risk from pond PCB contaminants,
provided they accumulated to the levels estimated based on tﬁ:ir physical

properties.

28-35



Y i’
" g’

Ll y
L1

"
iy’

Fish-eating birds such as herons and certain ducks may also be at
risk but insufficient data exist to estimate degree of risk. Of particular
concern s the location of two active bald eagle (an endangered
‘pisclvorous species) nests on the Refuge, since fish from the site pond
might be a source of prey (Ruelle, 1987). Domestic chickens given 20
mg/kg dietary PCB displayed a broad spectrum of reproductive and
teratogenic effects (Exhibit A). A quantitative assessment of exposures
to bald eagle due to ingestion of PCB residues in fish Is presented in
Section 38.8, Wildlife Assessment for Crab Orchard Lake. No PCBs were
detected in fish sampled at the Job Corps Pond, and, due to the large
foraging range of these species, exposures to bald eagles at this would
not be expected to be significant. For other species such as deer and
duck, incidental, short term exposure to pond sediments while browsing
or searching for food are relatively low based on the site conditiorms and
habitat (see Table 24-1). |

USEPA ECAO-CIN-414 (1987) determined that a daily exposure of
rats to 1 mg/kg/day of Aroclor 1254 constituted a subchronic no adverse
effect Ievc.el in that species, compared to the site ingestion exposure
estimate for mice of 46 mg/kg/day. Rabbits are estimated to receive total
exposures on the order of 65 mg/kg/day at this site. Thus, small
herbivorous mammals such as mice and rabbits are likely to be at risk
from site PCB residues.

An alternate assessment of wildlife risks from exposure to PCBs was
developed independently by the U.S. Fish and Wildlife Service, which is
presented in its entirety in Exhibit D. Using a three-phase fugacity
mode! and dietary/d«<rmal exposure assumptions, total daily PCB exposure

was estimated for a burrowing animal such as a pocket gopher. As
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developed, approximately 90 percent of the total exposure is determined
by inhalation of PCBs in the animal's burrow. The alr concentration is
related to soil PCB conqentratlpn using a partitioning modg_l., based on the
e;timated fugacities of PCBs iIn air, soil, and water, as .developed by
Mackay and colleagues (Mackay, 1985).

It is assumed that the exposed animal spends all of its time in a
sealed burrow, actively burrowing 9 hours per day and resting 15 hours
per day. It is assumed that the PCB concentrations in air, soil, and
water are in thermodynamic equilibrium at all times. Soil concentrations
were back-calculated to represent concentrations which would result in
exposures comparable to food consumption rates employed in laboratory
tests for wild and domestic rodent species, which were associated with
biological and toxicological effects. Two éxamples are presented:

1) 0.7 mg/kg soil PCBs would result in exposures comparable to

the dietary PCB exposures in an experiment which was found to
"... increase the liver weights in F1 male weanling rats..." and
to "... decrease the circulating levels of adrenal cortex hor-
mone B...".

2) 7 mg/kg to 14 mg/kg soil PCBs would result in exposures
‘comparable to the dietary PCB exposures in an experiment
which was found to "... decrease the weight of reproductive
organs, growth rates, and reproductive success of second
generation white-footed mice...".

A soil sample analyzed in the Phase | survey of the Job Corps site

showed a trace level (0.22 mg/kg wet weight) of N-nitrosodimethylamine.

In order to provide a conservative estimate of the potential effects from
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" this ébntamlnaht,’ and due to deficiencies noted In the analytical result for

this solf"'sample, the quantitative evaluation for humans as well as for

wiidlife ‘ Is - based on’ twice the detected level .or 830 ug

_‘N--nlltrosodlmethylamlne per kg of exposed soll. Because of the Intimate

_contact which small burrowing mammals may have with soll, the risks of

direct contact of wildlife to these residue levels are assessed below, based
on available information on the effects of nitrosoamines summarized in the
risk assessment for Site 19 (see Section 26.8).

Using the assumptions given above for exposures of burrowing mice
(30 g body weight) to site PCB and lead residues, exposure to soil
residues and vegetation (assumed to contain 1% of the soll concentration)
of 0.48 mg/kg N-nitrosodimethylamine will produce a daily intake of 8.2 x
10-'3 mg/kg/day by the ingestion route. Vapor inhalation would not be
expected to be significant at the low microgram level of contaminant
observed. Inhalation of contaminated dusts (e.g. during burrowing) are
estimated at 8.8 x 1077 mg/kg/day. Using the unit risk factor of 26
(rng/kglda_y)"'l derived in USEPA ECAO (1986--) based on rat studies,
and assuming a similar sensitivity for wild rodent species, a cancer risk
estimate of 1 x 10'1 is derived for the total potential exposure received
by burrowing rodents at this site. As discussed in Section 26.4, the
significance of this risk level is uncertain. The effects of cancer,
generally incurred later In an exposed organism's lifetime, may be very
small when considered in light of other factors influencing whether a
wildlife population can maintain itself (i.e. survival to reproductive age,
competition, weather, disease, predation, etc). On this basis, Newell et
al. (1987) chose a risk level of 1072 as a level of acceptable carcinogenic

risk for wildlife, with the acknowledgement that more study is needed to
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justify this choice. Using this rationale, It Is concluded that wildiife
exposure to site residues of N-nitrosodimethylamine could result in a

carcinogenic response, but the blological significance of the response

} cannot be assessed with currently avallable information.

Additional studies were reviewed to further evaluate wildlife expo-
sures to N-nitrosodimethylamine at this site. USEPA ECAO (1986--) used
a reproductive effects study in adult female mice to establish a lowest
observed effect level (LOEL) of 0.019 mg/kg/day for
N-nitrosodimethylamine. The estimated daily exposure rate of 0.0082
mg/kg/day at this site is below this LOEL. Thus assuming exposed spe-
cies are of equivalent sensitivity to N-nitrosodimethylamine as laboratory
mouse strains, the estimated exposure rates are below a level which may
elicit a toxic response under subchronic conditions.

As estimated in the previous section, burrowing mammals and other
site wildlife may be endangered by chronic exposure to site lead levels of
47.5 mg/kg/day. The effects of these lead residues on wildlife species
are largely undocumented, but using the human criterion for acceptable
intake levels, wildlife ingestion of even a small fraction of this value may
produce reproductive impairment and possibly other subtle effects which
might decrease survival of wild populations. A similar argument may hold
for aquatic organisms and piscivorous species exposed to lead via aguatic
foodchains, although insufficient data exists to assess an expo-
sure/response relationship.

Cadmium Is also potentially toxic to fish and wildlife, and can
biomagnify to potentially toxic levels in soll-ingestion foodchain animals
such as earthworms. Small predaceous birds and mammals would be at

particular risk If cadmium was consistently elevated at this site.
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28.8.3 Analysis of Uncertainties

As discussed in Section 6.5, most approaches to quantitati.ve risk
assessment are inherently conservative in order to be most protective of
Ap.ublic and environmental health in the face of numerous scientific uncer-
tainties and insufficiencies in case-specific data. At the Job Corps
landfill site, worst case estimates indicated that risks to environmental
populations may be posed by PCBs and nitrosoamines residues at the site,
particularly by Inhalation and ingestion of dust-borne residues. Several
areas of uncertainty exist, however, which may serve to mitigate the
quantitative degree of risk. First, the level of contaminants in fish
consumed by wildlife were estimated using reasonable worst case as-
sumptions on bioconcentration potential. The estimates of exposure to
wildlife due to ingestion of fish were based on an average potential
bioconcentration factor, although a limited survey of lpond fish did not
show detectable PCB levels. The fish data were used only qualitatively to
support the conservative nature of the wildlife assessment, since only two
samples were collected following the Phase 1l sampling effort.

The worst case human cancer risk assessment for PCBs and for
chronic toxicity from lead was conducted using an assumption of lifetime
visits (i.e. for hunting), a highly improbable event. 1t is not likely that
the same individual will continue to hunt on this site annually, three
times each year over an entire 70-year lifetime. The assessment devel-
oped for N-nitrosodimethylamine was based on doubling the result from a
single soil sample analyzed in the Phase | survey, although the purpose
of that survey was to screen the site and not to support a quantitative
assessment. Thus, the limited analytical data for nitrosoamines do not

provide for a cciifident estimate of the risks associated with nitrosamines
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exposure. Furthermore, the quantitative assessment model that was used
assumes that there is no exposure level for PCBs which does not pose a
risk from cancer. However, there Is accumulating evidence that PCBs
may induce cancer in animal tests through a threshold mechanism, such as
promotion of pre-existing lesions (Wiillams and Weisburger, 1986). Thus,
It Is possible that low exposures to PCBs may not present concerns for
carcinogenic effects.

Finally, the size of the potentially exposed human population is at
best very small and it is unlikely that an increased occurrence of cancer
at even a 10'3 risk level could be detected above background levels of
disease, since the probability that even one individual would meet the
worst case exposure criterion is almost nonexistent. Assessment of human
and wildlife risks from lead exposure is limited by lack of knowledge of
the types of insoluble lead salts (i.e. sulfate, oxides) likely tc be present
at the site. It has been speculated that the geese found in 1985 at this
site (See Section 24.1) may have died as a consequence of contaminants
encountered here., However, given the limited data base, it is not appro-
priate to implicate site contamination as the reason for geese kills at the
site, since no PCBs or other organic were detected in the carcasses and
metals were not analyzed. It is of interest to note that some of the
better documented cases of wildlife lead toxicity concern waterfowl (Ex-
hibit A) presumably due to ingestion of lead shot while feeding in aquatic

environments subject to hunting.

28.5 Preliminary Remedial Alternatives

On the basis of the above assessment, it was determined that the

levels of contaminants present pose risk levels to exposed human and
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wildlife receptors. The major contaminants of concern in soils, sediments
— and waters were identified to be cadmium, lead and PCBs. The explosive
residue nitrobenzene was also detected In both ground water and surface
.water at levels below the AWQC. The contaminants in soils were found to
be associated with only the top 0-1 ft. of soil in the landfili, while sub-
surface solls (between 1 and 3 ft. depth) did not contain detectable
concentrations of contaminants with the exception of one core which
showed 11,6 mg/kg PCBs and 219 mg/kg lead. Contamination in sedi-
ments was detected in the surface samples (109.6 mg/kg wet wt PCBs to 1 ‘
ft depth), but no subsurface sediments were collected to verify the levels
in subsurface sediments. Fish samples from the pond showed lead levels
up to 6.9 mg/kg (bluegill only), but PCBs Were undetected (0.4 mg/kg
detection level) and only traces of cadmium and mercury were found.
In its current condition, the Job Corps Site should not be used for
- any activities which would increase the potential for human and/or wildlife
exposure via the water or direct contact with soils/sediments. Future
uses of the site might be considered, subject to additional testing to
assure the site does not constitute a risk to potential human or wildlife
receptors.

Risk levels from site contaminants may be reduced to a range of 107®
to 10-5, generally considered acceptable by regulatory and health
agencies, by implementation of appropriate remedial actions. In Section
28.58.2.2, it was estimated that PCB soil concentrations of 7950 mg/kg
presented an excess cancer risk of 1.1 x 10'3 for the assumed scenarios
of exposure. Using similar assumptions, the risks to humans would be

5

«educed to an acceptable range of 10-’6 to 10 ° by precluding exposure to

’
[y

soils containing PCB concentrations greater than 7 to 70 mg/kg. Section
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254.8,2.2 also Indicates that the most sensitive wildlife species, mink,
shows reproductive lowest observed effects with chronic exposure to PCBs
at 640 ug/kg/day (Newell, 1987). The 7 to 70 mg/kg level of remediation
of exposed surface soils Is 18 to 1.4 fold lower than the no observed
effect level for protection of the most sensitive wildlife species. Exposure
estimates under an example cleanup scenario of 50 mg/kg PCBs in soil are
presented in Table 24-2. The assumptions u;sed in calculating such
exposures are similar to those used in the site risk assessment (Section
28.4),

In general, the objectives of the remedial program to be developed in
the FS will be to render incomplete all possible transport routes between
contaminant sources of concern and potential receptors, including the
routes of direct contact (absorption, ingestion), surface water transport,
and inhalation of contamin: -2 dusts or vapors. With respect to contam-
inated transport pathways such as drainage ditches (as opposed to con-
tamination sources) identified as a concern, such remedial measures as
surface excavation, capping, regrading, revegetating, and surface water
diversion will be emphasized in the FS.

Table 2 of the Executive Summary section summarizes the remedial
responses which are likely to be the focus of the FS investigation. Some
of the potentially applicable remedial measures for this site are discussed

below.

Limited Site Access

One of the immediate measures to be taken at Job Corps may be to
limit human and wildlife exposure to the site. Fencing and closing the

area to all but Refuge Personnel, and maintaining a thick vegetative



-

cover, may be appropriate until further remedial action can be com-
menced. Deed restrictions might be Iimposed to limit future uses of the

_area.

Surface Water Control

The purpose of surface water control would be to prevent run-on
and run-off within the landfill, to preserve the vegetative cover, and
prevent transport of contaminated soil to the pond and eventually to Crab

Orchard Lake.

Off-Site Removal or On-Site Containment of Soil and Sediment

Contaminated surface soil and sediments (up to 1-1.5 ft depth) might
be excavated and removed for treatment off-site or regraded and con-
tained on-site. Clean soil will be used for fill and capping any areas
requiring excavation. Alternatives for containment of wastes might in-
clude removal to a secure landfill or secure storage such as in the
Munitions Bunkers in Area 13. An estimated 700 CY of soil from the
landfill area may require removal or containment based on the sampling
results from the RI. The areal extent of contamination at the landfill
may extend north and east beyond the area sampled an additional 25-50
ft. on either side; if this is confirmed by pre-remediation sampling, the
total volume of soil for removal could be greater than 700 CY.

The sediments from the shallow areas of the pond adjacent to the
landfill contained PCBs, cadmium and lead concentrations which exceeded
the levels detected at the control sites. These sediments pose a concern
in that contaminants can slowly leach or suspenc with sediments in the

water and increase the probability of exposure to wildlife and humans or
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could be transported off-site., Based on the sampling program, the extent
of sediment contamination in the pond is estimated to Include an area
extending 25 ft. from the shoreline surrounding the landflit-up to a dépth
of 2 ft. However, this extension might be better defined prior to actual
cleanup. Based on the Rl data, an estimated 560-600 CY of sediment may
require removal. The sediment samples collected from the deep (middle)
portion of the pond did not contain elevated levels of contaminants.,

The required depth and areal distribution of contaminated sediments
and soil requiring cleanup might be further defined through additional
sampling. The required sampling efforts might be incorporated in the field

efforts proposed for the FS.

The remedial respohse alternative to be implemented at this site
might include periodic sampling and analyses of the four monitoring wells
and of the pond water and sediment for cadmium, lead, and PCBs.
Follow-up studies might begin immediately after remediation and continue

periodically to verify the adequacy of the cieanup.

Conclusions and Recommendations

It can be concluded that the Job Corps Landfill is impacted, with the

primary pollutants being PCBs and lead. Based on a quantitative risk assess-

ment, It was found that, since human exposure is limited, due to the location

of the site, concerns for protection of wildlife would be the focus of the

remediation effort.



‘“'--m ¥

oy

SECTION 25 - SITE 18, AREA 13 LOADING PLATFORM

25.1 Site Description

Area 13 of the Refuge consists of approximately 85 bunkers that were
originally bullt for storage of 500 Ib. bombs. Most of the bunkers are
currently used by Olin Corp. and U.S., Powder to store explosives,
Agricultural fields are cultivated between the bunkers. This area was served
by a rail spur which was abandoned and dismantied. It was reported to the
Refuge Manager that chemicals used in munitions manufacturing were dumped
off the platform.

Site 18 consists of the Area 13 loading platform, a concrete pad 235 feet
long by 10 feet wide elevated by about five feet. (See Figure 25-1). The
dock is supported on concrete posts spaced about 9 feet apart. The northwest
side of the platform contains stone bedding (probably from the old railroad
bed) with a number of small areas of ponded water. No unusual vegetation
changes were detected. The only curious item was a pile of dirt and stone

rubble off the west end of the dock with a rusted drum shel!l nearby.

25.2 Site Investigations

25.2.1 Phase | Site Investigations:

Four composite soil samples (0-1 ft depth) were collected around the
perimeter of the dock. Samples were collected from each of the two sides
of the dock and from each end. The composites along the north and
south consisted of 20 grabs, while the east and west composites consisted
of 2 grabs each. Location 18-4, at the west end of the dock, was
resampied for full priority pollutant analysis because it contained the

highest FID scan reading at Site 18.
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25.2.2 Phase |l Site Investigations:

No sampling was conducted in the Phase I! investigation.

25;3 Analytical Results (See Appendix |, Page 18)

| Trace quantities of the explosive tetryl were observed in two soil samples
(1.90 mg/kg in each) from the north and east sides of the platform. Metals,
volatiles and indicator parameter concentrations were similar to concentrations
found in soils from the control sites. Two exceptions were noted: magnesium,
91,100 mg/kg in sample 18-4 and sodium, 2,330 mg/kg in sample 18-1, although
these are estimated values only. CLP HSL organics analyses on sample 18-4
showed the presence of 4,050 ug/kg wet weight di-n-octyl phthalate. Several
other semi-volatile organics were also detected at concentrations less than 300
ug/kg. Acetone and methylene chloride were detected, due to contaminants in

the laboratory QA/QC blank. The volatile and semi-volatile organics data for

. Phase | are questionable due to QA/QC deficiencies or unreliable support data

. .
.

(see Exhibit B). The positive detections reported are thus estimated values

and some compounds which were not detected may in fact be present.

25.4% Environmental Effects

25.4.1 Qualitative Assessment

This site was chosen for investigation based on its history of use as
a loading dock for chemicals and explosives used in munitions
manufacturing. It has also been reported that chemicals have been
dumped on the site. The use of nearby areas as agricultural fields also
warrants the need for an accurate site characterization.

Phase [ analyses detected traces of the explosive tetryi. All other

parameters were similar to the concentrations found in soils from the
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control sites with the exception of magnesium and sodium In two different
samples. However, at these concentrations, these metals will not threaten

wlidlife or affect human health. Di-n-octyl phthalate was also found in one

. sample, but it too was at a concentration beiow the Refuge background

level,

Because there is no established waste source at this location, it is
not possible to have a "complete" exposure scenario. Therefore, on the
basis of the information generated, it can be concluded that the site does
not represent a risk of chemical exposure to potential human or wildlife

receptors.

25.4.2 Quantitative Assessment

Because a complete exposure scenario could not be identified in the
qualitative assessment, there is no basis for preparing a quantitative risk

evaluation.

25.4.3 Analysis of Uncertainties

The méjor information relied upon for evaluating this location was a
site inspection and a sample analysis. The only unusual observation was a
rusted drum shell located on a pile of dirt and stone rubble, indicating
that so;ne supplies may have been dumped when the loading platform was
in use.

Chemical residue information consisted of analytical results for
surface soil samples. This information was obtained only for the top one
foot of soil; deeper soil borings were not conducted. Since there is no
evidence to suggest that the surrounding soil has been disturbed, and

the loading and unloading activities practiced at the site would likely
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contribute only to surface contamination, these samples should adequately
represent the site conditions.
- It can be concluded that the data generated are adequate for
. evaluation of the remedial alternatives for this site. The analyses Indiﬁatez

that the site does not contain contaminants at levels that would be

detrimental to human health or to the environment.

25.5 Preliminary Remedial Alternatives

Preliminary Phase | screening results discussed in the previous section
indicated that this site does not contain contaminant levels that would result in
a negative environmental impact. Therefore this site was not included in the
Phase 1] investigations. There will be no further evaluation of remedial

alternatives, and this site will not be included in the FS.

25.6 Conclusions and Recommendations

It can be concluded that the Area 13 Loading Platform does not represent
a2 chemical exposure risk to human or wildlife receptors at the Refuge or at

other locations, No further evaluation is recommended for this site.
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SECTION 26 - SITE 19, AREA 13 BUNKER 1-3

26.1 Site Description

‘-i_ Further information on Area 13 can be found in Section 25.1. It has
beeh reported that chemicals may have been released near Site 19, Bunker No.
1-3, probably in the adjacent field. There Is no observable impact on
vegetation in the field except for one area of discolored vegetation.
Wildspread presence of scattered red bricks suggests dumping has occurred at

the site. An L-shaped area of brown vegetation was noted to the west side of

one of the bunkers,

26.2 Site Investigations

26.2.1 Phase | Site Investigations:

Four composite soil samples (0-1 ft depth) were collected, one from
each side of the bunker at distances up to about 125 feet. (See Figure
26-1). An additional composite soil sample was taken from the brown

vegetation area.

26.2.2 Phase |l Site Investigations:

One Phase | soil location (0-1 ft depth) was resampled for mercury

analysis.

26.3 Analytical Results (See Appendix |, Page 19)

26.3.1 Phase | Analytica! Results:

The FID scans showed low organic levels, on the order of 286-1,901
ug/kg, in the soils. The volatile and semi-volatile organics data for

Phase | are questionable due to QA/QC deficiencies or unreliable support
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data (see Exhibit B). The positive detections reported are thus estimated
values and some compounds which were not detected may in fact be
present. The sample analyzed for full organics contained, on a wet
weight basis, PCBs (1.1 mg/kg) and N-nitrosodimethylamine (1,855
ug/kg). The sample collected from the area of brown vegetation (location
19-5) contained 0.90 mg/kg of the explosive tetryl. Mercury was
detected in one sampie (19-4), from the front of the bunker, at 3 ug/kg,
but this analysis was repeated in Phase || due to poor calibration data.
All concentrations for metals in soils were similar to those detected at the

control sites.

26.3.2 Phase Il Analytical Results:

The mercury concentration in the second sampling of location 19-4

was 28 ug/kg, slightly above the detection limit of 20 ug/kg.

Environmental Effects

26.4.1 Qualitative Assessment

This site was chosen for investigation based on reports that
chemicals had been poured onto the ground in an adjacent field. This
dumping may have contaminated the surrounding area, as evidenced by a
patch of discolored vegetation and an L-shaped area of brown vegetation.

Phase | analyses detected traces of the explosive tetryl and
N-nitrosodimethylamine. N-nitrosodimethylamine has been shown to be
carcinogenic in a number tests and is considered a suspect human
carcinogen on this basis. The concentration of this compound at this site
is higher than detected anywhere  else on the Refuge,

N-nitrosodimethylamine will be the focus of the risk assessment. The
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Phase Il mercury concentration was slightly above the detection limit but
Is within the level typically found in soll matrices and Is not considered
to pose a threat to wildlife or to human heaith.

26.8.2 Quantitative Assessment

The preliminary data from the Phase | survey indicate that
N-nitrosodimethylamine is the contaminant of primary concern at this site,
with 1,455 ug/kg detected in a site soll sample. Cue to analytical
deficiencies noted in the Phase | result for the single soil analyzed for
this compound, and in order to ensure a conservative outcome from the
analysis, the assessment below is based on twice the concentration
detected, or 2,910 ug/kg. Because this compound has Leen shown to be
carcinogenic to animals, a preliminﬁry quantitative risk assessment will be
performed, even though the data available are too limited to place a great
deal of confidence in the result. Additional areas of uncertainty in the
risk assessment are discussed in Section 26.4.3, Analysis of
Uncertainties.

It is assumed that, during an excursion through this site, a human
visitor to the site may ingest an average of 100 mg of site soil containing
2,910 ug/kg of N-nitrosodimethylamine as a result of direct contact
exposure. This contact would result in an average exposure of 0.291 ug
of N-nitrosodimethylamine per visit. Given the remoteness of the site and
the absence of daily activities by humans in the area (the general area of
the bunker sites is restricted by a locked fence to all but authorized
personnel), visits to the site by humans do not occur on a daily basis.
As a reasonable upper case exposure estimate, it is assumed that a
Refuge employee visits the site once per month over a 30-year period, or
360 exposure days. U.S. EPA (1987) has estimated that a daily intake of
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0.0137 ug of this compound each day for lifetime may be associated with

an upper bound acceptable .carcinogenic risk level of 10'5. Utilizing the
- _ estimated intake of 0.291 wug/visit, an exposure of 0.008 ug/day is
-obtained when normalized over a 70 year Ilifetime. The estimated
incremental cancer risk associated with this exposure leve!l is 2.9 x 10'6.
This estimate, developed under a set of reasonable worst case exposure
assumptions, is within the range of 104 to 10-7 risk considered
acceptable to regulatory agencies for exposed populations.

The detection of N-nitrosodimethylamine in a soil sample analyzed in
the Phase | survey of this site also presents a mechanism for exposure
for terrestrial wildlife via the direct contact route. The levels of exposure
would be greatest amongst small mammais as a result of inadvertent
ingestion of contaminated soil residues and dust during daily burrowing,
feeding and grooming. Thus, the risks of direct contact of these species
o to site nitrosamines residues are assessed. The risks to larger and/or

less sensitive species, or to those which have less contact with soil
residues would be proportionately lower. A search of on-line data bases
(Pollution Abstracts, Biosis Previews, NTIS, HSDB) did not identify
published studies on the effects of N-nitrosodimethylamine on pertinent
wildlife species. Therefore, tests with surrogate species (i.e. laboratory

rodents) are used in the assessment below.
Using the exposure assumptions detailed in Section 24.8.2.2 for
exposures of burrowing mice, exposure to soil residues of 2.91 mg/kg
N-nitrosodimethylamine will produce a daily intake of 2.76 x 10'2
mg/kg/day by the ingestion and inhalation routes. The most widely
reported effect of chronic exposure of laboratory rats and mice to
N-nitrosodimethylamine is the induction of hepatocellular carcinoma in 3
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number of Investigations (HSDB, 1987). Using these data, U.S. EPA
(1985) derived a unit risk factor of 26 (mg/kg/day)-1. This value is an
upper bound estimate of the slope of the tumor-exposure relationship,
chosen as a conservative estimate of human response to carcinogen
exposure at low concentrations. Assuming a similar sensitivity for wild
rodent species, 3 cancer risk estimate of 0.72 is derived for burrowing
rodents at this site. The significance of this risk level is uncertain. As
discussed by Newell et al.(1987), concerns regarding the effects of
cancer on wild populations are largely unknown, and risk levels of
concern to humans are not directly transferable to wildlife. Many other
factors come into play when addressing whether a wildlife population can
maintain itself (i.e. survival to reproductive age, competition, weather,
disease, predation, etc), and the effect of cancer, generally forming later
in an exposed organism's lifetime, might thus be very small. On this
basis, Newell et al. (1987) chose a risk level of 10.2 as a level of
acceptable carcinogenic risk for wildlife, with the acknowledgement that
more study is needed to justify this choice. Using this rationale, it is
concluded that wildlife exposure to site residues of N-nitrosodimethylamine
could result in a carcinogenic response, but the biologica! significance of
the response cannot be assessed with currently available information.
Additional review of the literature on the effects of
N-nitrosodimethylamine to wildlife is presented in USEPA's study on the
Environmental Effects Profile on Nitrosamines (1986--). The authors used
a reproductive effects study in mice to establish a minimum effective dose
for N-nitrosodimethylamine. In this study, female mice were exposed to
0.1 mg/L of N-nitrosodimethylamine in drinking water for 75 days prior to

mating, through pregnancy and weaning. Such exposure resulted in
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significantly elevated fetal mortality In the treated group. Since mice
consume approximately 5.7 ml of water per day, and the adult mouse body
weight is approximately 30 g, an approximate exposure rate of 0.019
mg/kg/day is obtained as a lowest observed effect level (LOEL). The
estimated daily exposure rate of 0.0276 mg/kg/day using twice the residue
level detected at this site is roughly equal to this LOEL. Thus, assuming
exposed species are of equivalent sensitivity to N-nitrosodimethylamine as
laboratory mouse strains, and that the presence of this compound is
widespread through the site at twice the level quantified in the survey,
the estimated exposure rates may elicit a toxic response under subchronic

conditions.

26.4.3 Analysis of Uncertainties

The information relied upon for evaluating this location consisted of
2 site inspection and sample analyses. The inspection of the site revealed
one area of discolored vegetation and some evidence of dumping.
Chemical residue information consisted of analytical results on surface soil
samples. This information was obtained only for the top one foot of soil,
whereas deeper soil borings were not conducted. Since there is no
evidence to suggest that the surrounding soil has been disturbed, and
the storage activities at this site would most likely not contribute to
subsurface contamination, these samples should adequately represent the
conditions of the site.

The quantitative risk assessment was performed under a worst case
chronic exposure scenario of repeated monthly exposures and considered
only the single data point available for a soil sampie in which

N-nitrosodimethylamine was detected in the Phase | survey. This result is
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only qualitatively reliable due to Insufficient QA/QC supporting the
analysis. In addition, the residue concentrat.ion detected was doubled in
the risk calculation to provide a more conservative outcome. This worst
case approach resulted Iin a risk estimate on the lower end of the 10'6 to
10-.' level generally considered as an acceptable range of risk to humans.
The exposure level estimated for inherent populations of small burrowing
mammals could measurably affect reproduction of such species if these
were to meet the set of worst case assumptions used in the assessment.
However, the actual level of risk posed by site-related contaminant

exposure cannot be stated with confidence without a more thorough

sampling of the site.

26.5 Preliminary Remedial Alternatives

The . . . ._ai results and the evaluation of environmental effects for this
site indicated that N-nitrosodimethylamine residue levels in soil may pose
unacceptable exposure levels to small wild rodent species. The risks to
potential human receptors were determined to be on the order of 10-6, which
is a level generally considered acceptable. Due to previous activities in this
area, including use of the bunker sites for storage of munitions, explosives,
and other wartime supplies, the nitrosamines residues in a soil sample from
this site may be the result of degradation of chemicals previously stored in
this area. No further evaluation of remedial alternatives will be conducted for
this site; however, it is recommended that the Refuge Management initiate

additional Iinvestigations in this area to determine if further action will be

necessary to protect potentially exposed wildlife.
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26.6 Conclusions and Recommendations

It can be concluded that the Area 13 Bunker 1-3 site does not represent

a risk of exposure to human health, but may be affecting resident wildlife due

to the presence of low level N-nitrosodimethylamine residues In soil. It is
recommended that additional Iinvestigations be initiated to further evaluate the
potential risks associated with residues at this site. This site will not be

evaluated further as part of this RI/FS,
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SECTION 27 - SITE 20, D AREA SOUTH DRAINAGE CHANNEL

27.1 Site Description

Area D is an active Olin operation located north of Crab Orchard Lake.
This area is currently used for the manufacture of explosives. The site was
previously used by Universal Match under contract to the DOD. Their
operations ceased after a large explosion, according to the Refuge Manager.

An abandoned building is located within the fenced southeastern end of
the Olin D Complex. It was reported that chemicals were dumped here. Site
20 consists of a drainage swale originating at the building that runs east
outside of the fence. (See Figure 27-1). A four-inch pipe (dripping at the
time of the site inspection) extends frem tﬁe Olin Area under the fence and
discharges to this ditch. A slight sheen was noticeable on the surface water

in pooled areas of the ditch.

27.2 Site Investigations

27.2.1 Phase | Site Investi_gations:

One sediment composite of four grab samples (0-1 ft depth) was
collected. The sediment was resampled for full organics analysis. One
water sample was scheduled but could not be collected because the ditch

was dry,

27.2.2 Phase |l Site Investigations:

Cyanide and mercury analyses were scheduled for one water sample
from the ditch; however, the ditch was dry at the time of sampling and

the sample could not be collected.
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27.3 Analytical Results (See Appendix |, Page 11)

Cyanide (13 mg/kg) and mercury (8.9 ug/kg) were detected in the
sediment composite, however, these data are questionable due to QA/QC
deﬂc:le;)des. The sediment was analyzed for full CLP organics after an FID
screen of 16,877 ug/kg:; it_contained 30,500 ug/kg wet weight di-n-octy!
phthalate, 2320 ug/kg wet weight bis (2-ethylhexyl) phthalate, and 336 ug/kg
wet weight N-nitrosodimethylamine. All other organics were below the
detection level or were reported but were also present in the laboratory
QA/QC blank. The volatile and semi-volatile organics data for Phase | are
questionable due to QA/QC deficiencies or unreliable support data (see Exhibit
B). The positive detections reported are thus estimated values and some com-

pounds which were not detected may in fact be present.

27.8 Environmental Effects

Envi- . -7 drainage within the D and P areas are discussed

in Section 13. ..

27.5 Preliminary Remedial Alternatives

Preliminary Remedial Alternatives for the D and P areas are discussed in

Section 16.5.

27.6 Conclusions and Recommendations

Conclusions and Recommendations for the D and P areas are discussed in

Section 16.6.

27-2



SECTION 28 - SITE 21, SOUTHEAST CORNER FIELD

28.1 Site Description

Site 21 is a fenced field (150 ft. x 800 ft.) located at the southeast
corner of the Refuge. (See Figure 28-1). The field is thought to be the site
of an old dump due to the presence of concrete rubble near one end. No
other evidence of debris is observable. The topography gradually siopes to
the south and east toward a swampy ditch at the bottom of the slope. Large
diameter trees in the field indicate the area has not been disturbed for at least

sixty to seventy years.

28.2 Site Investigations

28.2.1 Phase | Site Investigations:

A magnetometer and electromagnetic terrain conductivity survey was
conducted along four north-south transects. (See Figures 28-2 and
28-3). Four composite soil samples (0~1 ft depth) were collected, one
along each transect. One composite along transect 1 was resampled for

full organics analysis.

28.2.2 Phase Il Site |nvesti&ations:

The transect 1 soil composite was resampled and analyzed for

mercury.

28-1



[ .
LT T L

FIGURE 28-1

- PHASE |

N

SITE 2|
SOUTHEAST CORNER FIELD

MAGNETOMETER SURVEY
BOUNDARY

EDGE OF WOODED AREA

"~ FIELD \'

APPROXIMATE SCALE

o —
0 100 200
FEET) @-DECONTAMINATION AREA

AR Mo TRACR L A SN



FIGURE 28-2

SITE 2I
MAGNETOMETER SURVEY

-

| ) -

OVTES FRER E’E.’;‘:: it

A fryooiICutrEne



'
-

FIGURE 28-3

SITE 2I

ELECTROMAGNETIC SURVEY

8.t /\C.D-—"

& o
OCER RN X.CD

7:’ 16 le ",
" R DER INTERVYR, F L0

1 ! 3 /

ivo’ /7L
PY3.31s  40.0C2

= O'BRIENSKGERE



AL T

28.3 Analytical Results {See Appendix |, Page 22)

28.3.1 Phase | Analytical Results:

_ The magnetometer and electromagnetic survey as shown in Figures
28-2 and 28-3 did not indicate any unusual subsurface conditions.

Two of the soil samples contained high magnesium levels (10,500 and
27,200 mg/kg, wet weight), which were approximately one order of
magnitude higher than the levels detected at the control sites (metals are
estimated values only). The FID scan on the composite soil sample from
transect 1 was 20,630 ug/kg (25,274 ug/kg duplicate); however, only
trace base/neutral extractable compounds were detected. The
semi-volatile organics data for Phase | are questionable due to QA/QC
deficiencies or unreliable support data (see Exhibit B). The positive
detections reported are thus estimated values and some compounds which
were not detected may in fact be present. N-nitrosodiphenylamine (156
ug/kg wet weight) was the only compound detected above the detection
limit, although traces of other semi-volatiles were also reported. The
sample representing transect 1 also contained 9 ug/kg of mercury; all
other soil samples contained mercury below the 1 ug/kg detection limit.

The mercury analysis was repeated in Phase Il due to poor calibration

data.

28.3.2 Phase || Analytical Results:

The soil composite contained 41 ug/kg of mercury.
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28.3 Environmental Effects

28.8.1 Qualitative Assessment

_ This site was chosen for investigation based on the thought that it
had been an old landfill at one time. The site also sloﬁes towards a
swampy drainage ditch, which would be a viable transport mechanism,
should the site be contaminated.

Phase | sampling analysis detected traces of magnesium, but the
concentration was below the detection limit. N-nitrosodiphenylamine was
detected but at concentrations over ten times below those detected at
other sites where this compound was not considered to represent a
significant risk of exposure (see Section 19.4). One sample also contained
traces of mercury and a Phase |l soil sample was taken to more accurately
quantify this result. The Phase |l analysis showed a slightly higher
concentration than the Phase | result, but is not considered to be
detrimental to the environment.

Because there is no established waste source at this location, it is
not possible to have a "complete" exposure scenario. Therefore, on the
basis of the information generated, it can be concluded that the site does

not represent a risk of chemical exposure to potential human or wildlife

receptors.

28.4.2 Quantitative Assessment

Because a complete exposure scenario could not be identified in the
qualitative assessment, there is no basis for preparing a quantitative risk

evaluation.
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28.8.3 Analysis of Uncertainties

The major information relied upon for evaluating this location was a
site inspection, geophysical surveys, and sample analyses. An inspection
of the site led to the belief that the site had been an old dump.
However, the geophysical surveys did not reveal any unusual subsurface
conditions. Large diameter trees in the field indicated that the area had
not been disturbed for at least sixty to seventy years.

Chemical residue information consisted of analytical resuits on
surface soil samples. This information was obtained only for the top one
foot of soil; deeper soil borings were not conducted. Based on the
magnetometer and electromagnetic terrain conductivity surveys, there is
no evidence to suggest that waste had been buried on this site.
Therefore, these samples should adequately represent the conditions of
the site.

It can be concluded that the data generated are adequate for
evaluation of the remedial alternatives for this site. The sampling analyses
incdicate that the site does not contain contaminants at levels that would

be detrimental to human health or to the environment.

28.5 Preliminary Remedial Alternatives

The analytical results discussed in the previous section indicate that this
site does not contain contaminant levels that wouid result in a negative
environmental impact. Therefore there will be no further evaluation of

remedial alternatives, and this site will not be included in the FS.
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28.6 Conclusions and Recommendations

v it can be concluded that the Southeast Corner Field site does not
represent a chemical exposure risk to human or wildlife receptors at the
Refuge or at other locations. No further evaluation is recommended for this

site.
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SECTION 29 - SITE 22, OLD REFUGE SHOP

29.1 Site Description

_ North of the Refuge along Wolf Creek Road is the old Refuge
Headquarters, now leased by Diagraph-Bradley. Site 22, the Refuge Shop,
was located behind the Headquarters building. Pine wood poles were treated
in a fenced area of the Shop with pentachlorophenol wood preservative and
shipped to various locations throughout the county, according to the Refuge
Manager. A small drainage pool is located outside the fence to the north and
contains a green-yellow scum. (See Figure 29-1). The pool drains through

the woods to the northwest and uitimately into Crab Orchard Lake.

29.2 Site Investigations:

29.2.1 Phase | Site Investigations:

One grab surface water sampled from the drainage pool. One
composite sediment sample (0-1 ft. depth) was collected from the drainage

ditch. The sediment was resampled for full priority poliutant analyses.

29.2.2 Phase Il Site Investigations:

A monitoring well was installed and sampled during Phase Ii. The
monitoring well was set to a total depth of 10 feet in silty clay and was
screened from 5 to 10 feet. The ground water was sampled and analyzed

for CLP HSL volatiles, base/neutral/ acid extractables, and metals.
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Four sediment samples were collected from the ditch. One additional
soil sample was collected from the: embankment to trace the’ downstream
cﬂs’trlbutloc—w of contaminants (see Figure 29-2). The solliji;;wd sediment
samples were analyzed for CLP base/neutral/acid extractables, as well as
cadmium, chromium, and cyanide. EP-toxicity analyses were completed

on three of the sediment samples.

29.2.3 Site Hydrogeologic Characterization

29.2.3.1 Site Geology

Based on results of the test well boring 22-8, the subsurface
unconsolidated overburden consists of a brown, gray, and orange
mottied silty clay, with some sand. This material is present from the
ground surface to 9 ft. in depth. Beneath the silty clay, at least 1 ft of
a brown silt with a trace of fine gravel is present to 10 ft in depth
(total depth of boring). Bedrock was not encountered in the boring;
therefore, the depth to bedrock and bedrock lithology is unknown. As
only the one monitoring well was instalied, the fateral extent and

variability of the overburden units is also unknown.

29.2.3.2 Site Hydrogeology

Shallow ground water occurring beneath the site was found at a
depth of 1 to 1.3 ft. below the ground surface within the silty clay soil
unit during June 1987. The monitoring well installed screened this
upper water table. Ground water elevations collected during the winter
and summer of 1987 (wet and dry seasons, respectively) indicate a water

table fluctuation of 0.3 ft with water levels dropping during the summer
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months (Table 8-3), Figure 35-5 {llustrates the monitoring well location
and the ground water elevation of 18 June, 1987.

Analytical Results (See Appendix |, Page 22)

29.3.1 Phase | Analytical Data:

The pool water sample did not contain contaminant concentrations
above the Hlinois Public Water Supply Standards or Federal drinking
water standards. The total organic halides concentration in water was
18 ug/L (16 ug/L duplicate). The sediment contained cyanide (392
mg/kg), cadmium (701 mg/kg), chromium (663 mg/kg), and lead (150
mg/kg) above the concentrations detected at the control sites. The
metals concentrations are reported as estimated values and cyanide
analyses were repeated due to QA/QC deficiencies (see Exhibit B). Al
organics were below detection limits, although the FID scan was 10,114
ug/kg. Methylene chioride and acetone were quantified, but these were
also detected in the laboratory blank. The total organic carbon
concentration in the sediment was 19,813 mg/kg, and organic nitrogen was

1,899 mg/kg.

29.3.2 Phase Il Analytical Data:

The ground water sample contained low levels of cadmium (25
ug/L), chromium (21 ug/L), and lead (6.6 ug/L). The corresponding
dissolved metals concentrations were 17, 5.1, and 3.9 ug/L. Cyanide
was detected at 0.07 mg/L. No organics were detected in the HSL/CLP
analysis, although the spike/spike duplicate recoveries were outside of
control limits and the semi-volatiles were extracted outside of the holding

time. All parameters were within the lllinois Public Water Supply
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Standards, except for cadmium and cyanide. The cadmium concentration
o also exceeded the Federal drinking water MCL and MCLG.

Sediment samples 22-5 and 22-6 downstream contained the highest
cyanide concentrations, 130 mg/kg and 181 mg/kg wet weight. The
sediments also contained cadmium (less than 0.68 - 780 mg/kg),
chromium (10-889 mg/kg) and lead (93 - 166 mg/kg). Chromium duplicate
analyses were not within the control limits. In general, the sediments
which contained high cyanide levels also contained high metals
concentrations. Three sediment samples, extending approximately 3000 ft.
downstream of the pool, contained EP Toxic cadmium concentrations (9.1,
7.1, and 3.8 mg/L) in excess of the RCRA criterion of 1.0 mg/L, thus
defining these sediments as hazardous wastes. Figure 29-2 shows the

cyanide and total and extractable cadmium concentrations in the

sediments. Trace base/neutral/acid extractable compounds were found

i
et

in soil 22-3 (and duplicate 40-76), including 2-methylnapthlalene (330
and 280 wug/kg), bis(2-ethylhexyl) phthalate (200 and 320 ug/kg), and
di-n-buty_l phthalate (1,260 and 299 ug/kg), although the recoveries for
spike and spike duplicate samples were outside of limits for the
semi-volatiles scan. Other detected organics were also present in the

QA/QC blanks.

29.8 Environmenta! Effects

29.53.1 Qualitative Assessment

29.8.1.1 Source Evaluation

The results of the site investigations, as described in the preceding
sections, determined that the vicinity of the Oid Refuge Shop

(previously used to treat wood poles with preservative) was contaminated
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with residues of cadmium, cyanide, and other compounds. Phase |
analyses of water and sediments in a small drainage ditch adjacent to the

shop showed the presence of 701 mg/kg cadmium, 603 mg/kg chromium,

“'and 392 mg/kg total cyanide In ditch sediments while the water

contaminant levels were less than the lilinois Water Supply Standards. A

 shallow well installed on the site showed only very low levels of

contaminants, but' cadmium and cyanide levels exceeded the State and
Federal standards. Phase Il soll and sediment EP Toxicity analyses at
the site and 3000 feet downstream confirmed the site contamination and
offsite transport of cadmium. Based on this analytical survey, cadmium
and cyanide were chosen to serve as site indicator contaminants for the
purpose of this risk assessment.

The bhysicochem!cal and toxicological properties of cadmium and
cyanide are summarized in Exhibit A, Cadmium is a highly toxic element
capable of producing a broad range of systemic effects, particularly to
the respiratory, renal, and reproductive systems. It is also a teratogen
in animal studies, and there is evidence for carcinogenicity in humans
via inhalation as well, Cadmium can accumulate extensively in exposed
individuals and in populations through food chain magnification of
residues. The major concern from cyanide exposure is acute toxicity of
hydrocyanic gas (HCN) and simple salts such as sodium cyanide, HCN
would exist as a gas under normal environmental conditions, while the

chemistry of the salts is quite complex and compound-specific, with a

" variety of soluble and insoluble complexes that can be formed. Cyanide

does not bioaccumulate.
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29.8.1.2 Transport Route Evaluation

a)

b)

c)

d)

Air: Cadmium has no propensity to volatilize to air from the
adsorbed state, Therefore, transport of cadmium compounds in vapor
form is not a significant route of transport. However, because of
the existence of exposed soll-adsorbed contaminants, dusts
generated by wind erosion, vehicular traffic, or the activities of
endemic wildlife constitute a functional route for conveying cadmium
residues to on- and off-site locations for subsequent exposures by
receptors in those areas. Due to the high vapor pressure of HCN
and the relatively low volatility of ionic cyanide, exposures via both
the vapor and dust-bound forms of cyanide are possible.

Direct Contact: Due to the presence of site indicator contaminants

in soils and sediments in the area, exposures by the direct contact
route are possible.

Surface Water: Phase Il analyses detected cadmium residues in

excess of 1 mg/kg in sediments 3000 feet downstream of the site
drainage pool. Therefore, the surface water transport route is
considered functional via precipitation-initiated runoff events which
convey soil- and sediment-bound site contaminants towards Crab
Orchard Lake.

Ground Water: Only minimal quantities of site contaminants were

detected in site ground water, and cadmium mobility in silty clay
soils is generally low. Furthermore, no exposed receptors (ground
water users) were identified for this route. Therefore, the ground
water transport route was determined to be non-functional at the

site and will not be considered further in this risk assessment.
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29.4.1.3 Receptor Evaluation

Human

-. The Old Refuge Shop Is situated in a non-populated area.
Therefore, the only potential human receptors would include facility
employees, site trespassers, and occasional recreational users of the
Refuge. The number of human receptors is low and exposure will be of a
transient, non-chronic nature.

Specific scenarios for human exposure to site indicator contaminants
will be developed In the following sections. The transport route
evaluation identified three functional transport mechanisms: the air
route, the direct contact route, and the surface water transport route.
Exposures will generally occur only in the vicinity of the Shop and
drainage ditch, with the exception of downgradient drainage conveying
surface water towards the lake, and potentially from consumption of fish
taken from the lake.

The following are the most likely human exposure scenarios for the

functional transport routes.

a) Direct Contact: The most probable human exposure scenario would be

exposure to site indicators via direct contact with surface residues
and sediments at the site and drainage ditch and to sediments in
the downstream drainage areas. Humans employed at the facility
constitute one group of potential receptors. Cccasional recreational
users of the Refuge might also be exposed to contaminants via
direct contact. The most likely mode of entry of contaminants into
the body would be incidental ingestion of soil-bound residues
adhering to the skin, clothing, or shoes acquired by direct contact

with exposed wastes.
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b} Alr Route: Dusts generated by wind erosion or foot traffic over
exposed waste areas constitute the most Ilikely mechanism for
exposure via the air route since cadmium and some forms of cyanide
are soil-bound and non-volatile. HCN is highly wvolatile and thus
poses a potential additional exposure mechanism if present at the
site. As with the direct contact pathway, the receptors include
facility employees and other trespassers who may breathe
contaminated dusts while traversing the site. |

¢} Surface Water Route: As presented in the preceding section,

transport of cadmium residues towards Crab Orchard Lake presents
a potentially complete human exposure pathway via ingestion of
residues accumulated in fish.

d) GCround Water Route: No human users of site ground water were

identified. Therefore, this exposure pathway is incomplete.

Wildlife
The forested nature of the site and adjoining areas indicates that a

wide variety of terrestrial organisms may be exposed to site-related

contaminants, and the proximity to Crab Orchard Lake creates the
opportunity for exposures to aquatic populations.

a) Direct Contact: Vildlife inhabiting the site such as invertebrates and
small burrowing rodents will receive both acute and chronic direct
contact exposures to site contaminants bound to soil dusts during
burrowing activities. Exposed waste areas present a functional
direct contact route exposure path for birds while feeding,
ingesting grit, and dusting. Subseguent ingestion of soil-bound
residues while preening or grooming is the principal means of entry

into the body.
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d)

e)

A e . —————— e Pt e e - w—— . . —————— e

Air Route: Inhalation exposures of wildlife to dust-bound cadmium
and cyanide will follow the direct contact scenario described above.
In addition, Iinhalation of HCN vapor is possible.

Surface Water: Wildlife using the Shop drainage pool for drinking

water will inadvertently Ingest sediments containing residues of
cadmium, chromium, and cyanide. In addition, transport of cadmium
to Crab Orchard Lake via runoff of sed-iments is a potentially
functional chronic exposure pathway for aquatic organisms in Crab
Orchard Lake. Exposures will be relatively greatest for benthic
invertebrates and bottom-feeding fishes such as catfish. It is
noted, however, that cyanide and cadmium were not detected in the
sediments of Crab Orchard Lake near the mouth of the stream
leading from the OIld Refuge Shop. These compounds were,
likewise, not detected elsewhere in the sediments of Crab Orchard
Lake.

Ingestion: Implied in all three wildlife exposure pathways discussed
above is the ingestion of site contaminants via solls, dusts,
sediments, vegetation, water, and consumed prey. In addition,
herbivores may consume contaminated dusts on seeds and
vegetation. Fish, birds (i.e. ducks, herons) and other aquatic
organisms may inadvertently ingest contaminant-bearing sediments
while feeding. The ability of cadmium to accumulate in aquatic and
terrestrial food chains is well documented, adding to the importance
of the ingestion route of exposure.

Cround Water: No surface ground water discharges have been

shown which would provide a complete pathway for wildlife

exposures,
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29.8.2 Quantitative Assessment

29.84.2.1 Estimates of Release and Exposure Rates

Estimates of Exposures by Direct Contact - :- . Lo emy

~

The qualitative assessment for the Oid Refuge Shop has determined
that direct contact represents a functional exposure pathway for humans
and wildlife. However, cadmium and some forms of cyanide are tightly
bound to solls and sediments. Therefore, dermal absorption of
contaminants is not expected. The pathway consists, instead, of
ingestion of bound residues picked up through direct contact with soils
and sediments. The contribution of this route of exposure will therefore
be addressed in the section below on ingestion exposures.,

Estimates of Airborne Exposures

The qualitative portion of this assessment has established that the
air pathway represents a complete exposure route. The pathway consists
of breathing contaminated dusts at the site by occasional human activities
(visits by employees, recreational users etc.), and by burrowing and
dusting activities of wildlife.

The general approach and assumptions used tc estimate airborne
human and wildlife exposures are given in Section 28.8.2.1 of this report.
Using this worst case approach for a four hour excursion by a facility
employee or hiker in a sector of the site containing exposed wastes, and
assuming a mean surface cadmium soil/sediment level of §00 mg/kg, a
total exposure to cadmium of 0.026 mg or 0.37 ug/kg for a 70 kg adult
is obtained via the inhalation route per site visit. Assuming three such
visits to the site per year, a chronic inhalation rate of 0.003 ug/kg/day
is derived. It should be realized that such a scenario does not

technically define a chronic exposure. Using the same approach for
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exposure to dust-bound cyanide at 100 mg/kg, an e#posure of 0.073
ug/kg body weight per site visit Is obtained. For repeated exposures,
e.g. 3 times yearly, this intake would be expressed as 0.0006 ug/kg/day.
The contribution of inhaled residues to total chronic intake is discussed
in the following Section 29.8.2.2, Quantitative Assessment.

True chronic inhalation exposures are likely, however, for small
burrowing mammals at the site. Assuming an average of 1 hr daily
burrowing and breathing using a breathing rate value of 0.006 m3/ﬁour
for an active 30 g mouse (approximately U.S. EPA, 1985), four times the
resting rate cited in small rodents might receive exposures up to 1.0
mg/kg/day as a result of burrowing In soils containing 500 mg/kg
cadmium. Vaporized residues would not be significant due to the very |
low volability of the cadmium compounds. For 100 mg/kg cyanide, a daily
exposure of 0.2 ug/kg/day is estimated. Due to lack of monitoring data,
exposure to HCN gas cannot be estimated. Given the acute lethality of
this substance, its presence in substantial amounts would be obvious.
The significance of this exposure is discussecd below in 2°.4.2.2.

Additional wildlife species are considered in the following section on

Quantitative Assessment.

Estimates of Cround Water Exposures

It has previously been determined that the groundwater exposure
pathway is incomplete at the site and therefore will not be considered

quantitatively.
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Estimates of Surface Water Exposures

In view of a functional transport mechanism for conveying site
contaminants towards Crab Orchard Lake via runoff events, the surface
water pathway is complete. Exposures due to direct contact with
sediments is discussed below under ingestion exposures. Another
mechanism of exposure may consist of ingestion of contaminants
accumulated in biota from residues present in sediments transported to
Crab Orchard Lake. Therefore, exposures by this route will be

discussed in the following section on ingestion exposure.

Estimates of Ingestion Exposures

Ingestion exposure of site contaminants at the Refuge Shop and
contiguous sites has two componentﬁ: ingestion of soil-bound residues
acquired by direct contact with waste materials, and bioconcentration and
foodchain accumulation of cadmium in terrestrial communities and possibly
in Crab Orchard Lake. The approaches ancd assumptions used to estimate
exposures by direct contact and ingestion of contaminated soils have
been discussed in section 24.4.2, the quantitative assessment for the Job
Corps site. Using the worst case assumption that an individual ingests
100 mg of soil as a result of an excursion into an exposed waste area of
the site and :hat the mean surface leve! of cadmium and cyanide are 500
and 100 mg/kg, respectively, an ingestion of 0.71 ug/kg for cadmium and
0.14 Ug/kg for cyanide are estimated per site visit for a 70 kg human.
The corresponding chronic exposure levels of 0.0058 and 0.0011
ug/kg/day could be derived if it is assumed that site visits by humans

recur at least 3 times per year.
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The following wildlife cadmium and cyanide Iintake rates from
ingestion of contaminated soil at the site during feeding or grooming are
gst.lmated using similar assumptions as those detailed in Section 24.3.2
The estimated exposure from 500 mg/kg cadmium in soil are: rabbit, 7.1
mg/kg/day; mouse, 8.75 mg/kg/day; and deer, 2.69 mg/kg/day. For
cyanide at 100 mg/kg soil, the corresponding estimates are: rabbit, 1.4
mg/kg/day; mouse, 0.95 mg/kg/day; and deer, 0.58 mg/kg/day.

Beyer et al (1982) determined that earthworms of the family
Lumbricidae were capable of bloéccumulating cadmium directly from soil.
For example, earthworms living in soil containing 2 mg/kg of cadmium
contained levels of cadmium as high as 100 mg/kg body weight. The
authors considered these cadmium levels to be hazardous to wildlife which
might feed on the worms, although no experimental evidence for this
quantitative conclusion was provided. Given the scarcity of data on the
effects of ingested cadmium to carnivorous wildlife which might receive
such exposures (i.e. shrews, moles, skunks, certain birds, for example),
a comparison of possible exposure rates to established effect levels is

made in Section 29.4.2.2, Quantitative Risk Assessment for wildlife.

29.4.2.2 Quantitative Risk Assessment

Human Risks

Human exposure at the Refuge Shop site will be limited, with little
opportunity for true chronic exposures. Nevertheless, the assessment
below carries the scenario through to potential chronic exposures to
determine the leve!l of risk to humans. Human exposure estimates for
airborne dust-bound cadmium residues (0.003 ug/kg/day) and direct

contact ingestion of soil-bound residues of cadmium (0.0058 ug/kg/day)
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provide 3 tota! estimate of 0.009 ug/kg/day for this scenario. A unit risk
factor of 7.8 (mg/kg/day)-1 has been established by U.S. EPA (Exhibit
A) for assessing human carcinogenicity based on evidence that inhaled
éadmium has produced respiratory cancer in the workplace. Using this
value and the estimated inhalation exposure rate of 0.003 ug/kg/day, an
incremental risk of 2.3 x 10-5 is estimated. This upper limit estimate is

> to 10-6 population risk considered by regulatory

very close to the 10
agencies to constitute a negligible risk to the national population. In
view of the low probability that even one receptor would meet ali the
upper bound assumptions used, the human risk at this site attributable to
cadmium exposure is deemed negligible.

Assuming a mean soil/sediment cyanide level of 100 mg/kg and an
exposure scenario as just described, a total human ingestion and
inhalation exposure rate of 0.214 ug/kg/visit is obtained. An*acceptable
daily (chronic) intake of 108 ug/kg/day has been established for human
cyanide intake (USEPA, 1980); therefore, the worst case acute exposure
for one visit to this site is over 500 fold lower than the level which might
begin to present concerns for toxicity.

An additional avenue for human exposures is consumption of fish
taken from Crab Orchard Lake. Cadmium-contaminated sediments provide a
theoretical source for bioaccumulation of residues. This exposure is not

quantifiable due to lack of data on fish residues and proof that residues

have indeed been transported to the lake.
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Wildlife Risks

Estimates of total cadmium and cyanide intakes estimated in the
previous sections for receptor species of wildlife are summarized below:

Estimated Daily (Chronic) intake - Cadaium

~

Body Inhalatfon Rate Ingestion Tota)
Neight
(kq) ug/kg/day ug/kg/day mg/kg/day
Deer 60 0.M3 2.69 2.69
Rabbit 1.0 0.815 7.1 7.1
Mouse 0.03 1.0 475 6,75
Estimated Dafly (Chronfc) Intake - Cyanide
Body Inhalation Rate Ingestion Tota)
Ioight
[kn) vg/kg/day ug/kg/day mg/kg/day
Deer 60 0.087 0.54 0.5
Rabbit 1.0 0.083 1.4 1.4
Mouse 0.03 0.2 0.95 0.95

NCTES: See Table 24-1 and Section 24.4.2.2 for assumptions.
Inhalation rates based on estimated breathing rates for each specfes, 10 mg dust
i{nhaled per m3 of air, 0.5 ug mean Cd or 0.1 ug mean N per mg dust, and 1 hr
{burrowing snimals) or & hrs (deer) exposure durstion esch contact.

These estimates indicate that wildlife exposures to site-related
residues may be relatively greatest among small mammais on the landfill
such as rabbits, mice, chipmunks, and the like. The latter species
animals will be exposed pfimarily via ingestion of contaminated soil and
dust while burrowing, grooming, and feeding on dust-bearing seeds and
invertebrates. Rabbits and other herbivores at the site receive the major
part of their exposure fr:om contaminated vegetation. Given the broad
range of demonstrated possible toxic effects, the pctential for
interspecific sensitivity, and limited data on effects of cadmium and

cyanide on wildlife species, it is difficult to gauge the significance of

these exposures. Using data from controlled tests with {aboratory
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animals, levels of cadmium and cyanide at this site may be sufficiently
high to present concerns for reproductive effects and other systemic
toxicity in vertebrate species. _ _ L _

U.S. EPA (1986) reports a chronic acceptable lntak; leve! for
ingested cadmium to be 2.9 x 10™" mg/kg/day, based on the lowest level
which has produced kidney toxicity in humans and incorporating a
ten-fold margin of safety. A small (30 g) animal consuming 5 percent of
its body weight daily in the form of earthworms or comparable
invertebrates might thus eat 1.5 g of food per day. If the worms
contained cadmium at 100 mg/kg from living In soils with 2 mg/kg, a daily
cadmium ingestion rate of 5.0 mg/kg/day can be calculated. This exposure
rate is well in excess of a possible effect level. Since some sediments in
the Oid Refuge Shop study area contain cadmium of up to 780 mg/kg,
exposure to exposed sediments combined with food chain cadmium
accumulation could impact localized wildlife populations. Areas of high
sediment cadmium are comparatively small, which would serve to lessen
the probability for lifetime chronic exposures and overall impact of

population exposures, however,

29.8.3 Analysis of Uncertainties

A principal area of uncertainty exists in addressing the risks posed
to wildlife by chronic exposure to contaminants at the site. A lack of
documentation on the effects of site contaminants on wildlife species
which might be found on the site necessitated the use of studies involving
laboratory rodents and rabbits as surrogates. The relative sensitivity of

these species is unknown.
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Regarding the estimate of increased cancer risk in humans from
inhaled cadmium, it should be noted that the chronic lifetime exposures
assumed are highly unlikely and any exposed population, chronic or
otherwise, is very small. In this light, the worst case Increase in human

risk Is considered negligible.

29.5 Preliminary Remedial Alternatives

The environmental effects discussion in Section 29.8 support the need for
remedial action for the Old Refuge Shop. The contaminants identified as
probable concerns were cadmium, chromium, and cyanide. Lead was detected in
soil but at levels within the range for Refuge background. The contaminants
were present mainly in the ditch sediment samples, although cadmium and
cyanide were detected in the ground water samples and were found at
concentrations above the lllinois Public Water Supply standards and Federal
drinking water standards. Contamination in sediments was detected in the
surface samples (approximately to 1 ft. depth), but no core samples were
collected to quantify the levels in deeper sediments.

The risk-based evaluation in Section 29.8 suggests that the risk levels to
wildlife species from cadmium and cyanide residues could be greater than the
risks to humans, although there are limited data on the toxicological effects to
the variety of wildlife species that could be exposed at the Refuge. The worst
case assumptions used for the assessment of human risks determined that
cadmium levels in soils were at least double the levels which would constitute
acceptable risk. Cyanide levels were a concern for protection of wildlife but
would not pose a risk to humans. Reducing exposure to cadmium to one half
the present mean concentration, or to 250 mg/kg, would, based on the

assumptions used in the risk evaluation and available data, reduce risk to
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humans to a negligible level of 1070

. Much lower exposure levels may be
needed In order to protect wildlife, since cadmium is higr;ly toxic to
tarnivorous wlldlife through ingestion of contaminated dusts and invertebrate
speélés, as well as potentially to fish if contaminants are dispersed off-site to
Crab Orchard Lake. Cyanide residues are associated with sediments which
contaln cadmium, therefore, both contaminants will be addressed by the
measures adopted to remediate cadmium. Remedial measures to address the
complete transport pathways identified in the risk assessment will be given
priority in the evaluation of alternatives for remedial response. Surface
sediment dredging, capping, regrading, surface water diversion, and
revegetating are amona the technologies which will be applicable as part of this
response.

The remedial objectives developed as part of the FS will be concerned
with reducing risks to both humans and wildlife to acceptable levels and which

will provide adequate margins of safety for protection of endangered wildlife.

Potentially applicable remedial measures for this site are discussed below.

Limited Site Access

It may be appropriate to take precautions to limit the potential for
exposure to humans and wildlife via the water or direct contact with
soils/sediments. Limiting site access could help prevent trespassing or
unauthorized use of the site until the contaminated materials have been
removed or contained. Fencing and closing the area to all but authorized
personnel, and maintaining a thick vegetative cover may be appropriate until

further remedia! action can be initiated.
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Surface Water Control

Drainage ditches or trenches might be required to divert surface water
flow from areas containing elevated levels of site contaminants, In order to

limit the off-site transport of contaminants.

Removal or Containment of Sediment

Contaminated surface. sediments might be excavated and removed for
treatment off-site or contained on-site. The contamination along the ditch
extends approximately 5000 ft, towards the Lake, possibly & ft. wide x 2 ft.
deep along the drainage route. The equivalent volume of contaminated sediment
for excavation is estimated at 1600 CY. Clean fill will be used for
recrading/fill for areas which may fequire excavation during remediation.
Clezn fill will be used for regrading/refilling excavated areas. Alternatively,
the ditch could be drained and the sediments capped or sealed to prevent

leaching of residual contaminants.

Monitoring - Surface and Groundwater

As part of the follow up remedial program, the response alternatives may
include periodic sampling and analyses of the monitoring well and of the ditch
water for cadmium, chromium and cyanide. Follow-up studies to verify the

absence of contaminants might begin shortly after the cleanup.
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29.6 Conclusions and Recommendations

It can be concluded that the Old Refuge Shop site is Impacted with the

primary pollutants belng cadmium, cyanide, and chromium In the site's ditch

water and sediment. It is recommended that remedial measures for this site
shouid be evaluated in the FS., Potentially applicable remedial measures
include limited site access to humans and wildlife and possible excavation of

surface sediments.
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SECTION 30 - SITE 24, PEPSI-WEST DRAINAGE

30.1 Site Description

Site 28 is a drainage ditch located north and west of the Pepsi-Cola

Bottling Company building. The ditch runs paraliel to the adjacent street.

(See Figure 30-1). The ditch receives surface run-off from the site and

discharges to Crab Orchard Lake. This site is not located on the Refuge and

is not under the jurisdiction of U.S. FWS,

30.2 Site Investigations

30.3

30.2.1 Phase | Site Investigations:

One grab sample of surface water and one grab sample of sediment

(0-1 ft depth) were coliected from the drainage ditch.

30.2.2 Phase 1l Site Investigations:

One sediment sample was collected for mercury reanalysis.

Analytical Results (See Appendix |, Page 23)

30.3.1 Phase | Analytical Results:

Total organic halide concentrations of 160 ug/L (190 ug/L duplicate)
were detected in the water sample. The sediment contained acetone (268
ug/kg wet weight), and methylene chloride (117 ug/kg wet weight);
however, these compounds were also detected in the laboratory blank.
No other organics were detected in the sediment, although the volatile
and semi-volatile organics data for Phase | are questionable due to QA/QC
deficiencies or unreliable support data (see Exhibit B)., The positive

detections reported are thus estimated values and some compounds which
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were not detected may in fact be present. A mercury concentration of
9.4 ug/kg was detected, but this parameter was reanalyzed in Phase ||
due to questionable QA/QC support data.

30.3.2 Phase |l Analytical Results:

The sediment sample contained 58 wug/kg of mercury. This
concentration is greater than the background range measured at the

control sites.

Environmental Effects

30.4.1 Qualitative Assessment

~ Sediments within the drainage ditch from Pepsi-West have been found
to contain mercury at a level of 58 ug/kg. No other constituents detected
in either water or sediments from this site were significantly above the
levels found at the control sites. Available data do not indicate that
surface water runoff from the ditch has transported mercury residues
downstream to Crab Orchard Lake. Although the mercury concentration
is somewhat higher than the level found at the control site soils, it is not
unusual for mercury levels in U.S. soils (Lindsay, 1979). The detection
of mercury at this site is not considered to be indicative of an off-site
source of contamination. Since there is no waste source, a complete
exposure scenario is not possible, thus it can be concluded that the site
does not represent a risk of chemical exposure to potential human or

wildlife receptors.
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30.4.2 Quantitative Assessment

Because a complete exposure scenario could not be identified, there

is not basis for preparing a quantitative risk evaluation.

30.8.3 Analysis of Uncertainties

The Information relied upon for evaluating this location consisted of
a site inspection and_ sample analyses. The chemical characterization data
consisted of one surface water and two surface sediment samples from the
ditch: deeper sediment cores or downstream water samples were not
collected. Some characterization data are not sufficiently supported by
QA/QC, and thus additional uncertainty is intr}oduced dependent on the
quality of the data. However, since there is no evidence to suggest that
the site has been used presently or previously for disposal of wastes,
and any potentially contaminated runoff from upstream areas would be

transported via the surface water, the database should adequately

characterize the site.

30.5 Preliminary Remedial Alternatives

The analytical resuits and the qualitative risk evaluation discussed in the
previous sections indicate that this site does not contain contaminant levels
that would result in a negative environmental impact. There will be no further
evajuation of remedial alternatives, and this site will not be considered in the

FS.
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30.6 Conclusions and Recommendations

It can be concluded that the Pepsi-West drainage ditch site does not

"
gy

represent a risk of exposure to humans or to wildlife receptors. No further

evaluation Is recommended.
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SECTION 31 - SITE 25, CRAB ORCHARD CREEK AT MARION LANDFILL

31.1 Site Description

The old Marion Landfill Is located adjacent to Crab Orchard Creek on Old

Creal Springs Road. This municipal landfill has been inactive for a number of

~years, A 3/4-acre pond is located next to the landfill. Site 25 consists of the

Crab Orchard Creek sections upstream and downstream of the landfill and of
the pond. (See Figure 31-1). This site is not located on the Refuge and is

not under the jurisdiction of the U.S. FWS,

31.2 Site Investigations

31.2.1 Phase | Site Investigations:

One composite surface water sample and one composite sediment
sample (0-1 ft depth) were collected at each of two locations
approximately 250 ft. upstream and downstream of the landfill. An
additional downstream sediment was also collected for CLP organics
analysis. A composite surface water sample and a composite sediment

sample (0-1 ft depth) were also collected from the pond.

31.2.2 Phase |l Site Investigations:

One of the creek sediment samples was resampled for cyanide

analysis.

31.3 Analytical Results (See Appendix |, Page 24)

31.3.1 Phase | Analytical Results:

Magnesium in the water increased from 14.3 mg/L in the upstream

water sample to 47 mg/L in the downstream sample. Manganese in the
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upstream water (0.68 mg/L), in the downstream water (1.5 mg/L) and in
the pond (0.7i mg/L) exceeded the Federal MCL and State standard of
0.50 mg/L, but all other contaminant levels in waters were below the
Tlinois Public Water Supply Standards. The upstream water and pond
water also exceeded the Federal MCL for iron but were at or below the
Illinois Public Water Supply standard. The Iiron and manganese
concentrations in water are not considered to pose health risks to human
populations or wildlife under these conditions {see Exhibit A), since their
standards are based on concerns of taste and color.

In general, the concentrations of most constituents increased in the
downstream samples. Figure 31-1 shows concentrations for total organic
carbon {(TOC), total organic halides (TOX), cyanide and magnesium along
the creek. It is noted that cyanide values are questionable due to poor
QA/QC data and metals concentrations are reported as estimated values
only. The creek sediments at Site 25 contained similar levels of
magnesium (904 mg/kg upstream and 1,840 mg/kg downstream) as detected
at the control sites. The downstream sediment contained cyanide (90.4
mg/kg) compared to below 8 mg/kg upstream, and elevated TOC (18,239
mg/kg) compared to 3,778 mg/kg upstream. The pond sediment contained
magnesium (956 mg/kg), and below 7 mg/kg cyanide. No priority
pollutants were detected in the CLP analysis, although FID scans in the

sediments ranged from 3,735 ug/kg to 220,368 ug/kg.
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31.3.2 Phase || Analytical Results:

The cyanide concentration in the creek sediment upstream of Site 25
was 10.7 mg/kg.

JIJ.?I' Environmental Effects
Environmental Effects for sites along Crab Orchard Creek are discussed

in Section 33.4.

31.5 Preliminary Remedial Alternatives

Preliminary Remedial Alternatives for sites along Crab Orchard Creek are

discussed in Section 33.5.

31.6 Conclusions and Recommendations

Conclusions and Recommendations for sites along Crab Orchard Creek are

discussed in Section 33.6.



SECTION 32 - SITE 26, CRAB ORCHARD CREEK BELOW MARION STP

32.1 Site Description

The Marion Sewage Treatment Plant (STP) discharges to Crab Orchard
Creek upstream of Court Street in the Village of Marion. This site is not
within the boundaries of the Refuge and is not under the jurisdiction of the

U.5. FWS.

32.2 Site Investigations

32.2.1 Phase | Site Investigations:

One composite surface water sample and one composite sediment
sample (0-1 ft depth) were collected at each of two locations, both
downstream of the treatment plant, to assess the impact on various
segments of the creek. The first sampling location was at the
" intersection of the creek and So. Carbon Street (samples 26-1, 26-2).
The second sampling location was at the intersection of the Creek and

Court Street (samples 26-3, 26-8). The sampling locations were spaced

approximately 2,000 ft. apart (see Figure 31-1).

32.2.2 Phase |l Site Investigations:

No samples were collected in Phase 1.

32.3 Analytical Results (See Appendix |, Page 25)

The FID scan, lead, magnesium, and zinc concentrations were
approximately one order of magnitude higher in the downstream sediment

samples than in the upstream samples, but all concentrations were similar to

e

oo Jdatected ot the zontrol sites. The metals concentrations are i~-'t A~ o
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estimated va._lu_e_s_ .fo-r__ screening purposes only (see Exhibit B). Chloroform was
detected in both the upstream and downstream water samples at 2 ug/L,
exceeding the AWQC for human health of 0.19 ug/L, but is well below the same
crl_te?lbn set for aquatic life protection of 1,280 ug/L. No. other wvolatile
or;ga.nlc:s or PCBs/Pesticides were detected in either the water or sediments
although TOX and FID scans detected organics. Semivolatiles were not
analysed at this site.

TOX levels were somewhat elevated in the downstream water sample, 120
ug/L (130 ug/L duplicate) versus 49 ug/L upstream. Manganese concentrations
in the upstream and downstream waters (0.3 and 0.75 mg/L) both exceeded the
Federal MCL and lllinois Public Water Supply standards. Iron in the
downstream sample (1.0 mg/L) also exceeded the Federal MCL, but not the
lllinois standard. Iron levels are regulated due to objectionable taste and
color; at these levels, this does not pose a threat to public health. All other
surface water parameters were within lllinois Public Water Supply Standards.
Figure 31-1 shows the concentration for TOC, TOX, cyanide and magnesium in
waters and sediments from Crab Orchard Creek. All parameters in the
upstream location (26-1, 26-2) were below the levels found upstream of the

STP (Site 25), with the exception of TOX.

32.4 Environmental Effects

Environmental Effects for sites along Crab Orchara Creek are discussed

In Section 33.4.
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32.5 Preliminary Remedlal Alternatives

Preliminary Remedial Alternatives for sites along Crab Orchard Creek are

discussed in Section 33.5.

32.6 Conclusions and Recommendations

Conclusions and recommendations for sites

discussed in Section 33.6.

32-3
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SECTION 33 - SITE 27, CRAB ORCHARD CREEK BELOW |-57 DREDGE AREA

33.1 Site Description

* Site 27 is located In Crab Orchard Creek downstream of the {nterstate
Route 57, approximately 4,000 ft. downstream from Site 26 (See Figure 31-1).
Dredging of the stream bed was conducted in this area a number of years ago.

This site is located on the Refuge.

33.2 Site Investigations

33.2.1 Phase | Site Investigations:

A composite surface water sample and a composite sediment sample
(0-1 ft depth) were collected from Crab Orchard Creek where the creek

Intersects with Chammness Road.

33.2.2 Phase |l Site Investigations:

Mo sampies were collected in Phase II.

33.3 Analytical Results (See Appendix |, page 26)

TOX levels in the surface water of 43 ug/L (38 ug/L duplicate] were
below those found at Site 26. Most other parameters were similarly below the
levels detected at Site 26 except for TOC and magnesium in the sediment.
Figure 31-1 shows the concentration for TOC, TOX, cyanide and magnesium
along Crab Orchard Creek. The cyanide results were questioned due to poor
QA/QC and the metals concentrations are estimated values (see Exhibit B).
The manganese concentration (0.68 mg/L) in the water exceeded the Federal
MCL and lllinois Public Water Supply Standard as it did in each of the five

samples collected further upstream. Iron (0.5 mg/L) also exceeded the Federa!
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MCL but not the Illlinois standard. The concentrations of all other
contaminants in the water were below the Illinois Public Water Supply
Standards and Federal MCLs. The excursions noted for iron and manganese

do not represent a heaith concern since these standards are implemented based
on aesthetic considerations of taste and color.
Sediment concentrations were similar to the ranges detected for the

Refuge control sites.

33.4 Environmental Effects

33.4.1 Qualitative Assessment

33.4.1.1 Source Evaluation

This section is an analysis of exposure and risk in Crab Orchard
Creek at the Marion Landfill (Section 31), below the Marion Sewage
Treatment Plant (Section 32), and below the 1-57 Dredge Area (Section

33).

33.4.1 Qualitative Assessment

33.4.1.1 Source Evaluation

Crab Orchard Creek At Marion Landfill

Crab Crchard Creek may receive leachate and runoff from the Old Marion
Landfill, now inactive. Analyses of the site revealed magnesium residues
up to 87 mg/L in the creek water and up to 1,840 mg/kg in the sediment
of a nearby pond; iron concentrations in water up to 1,000 ug/L,
manganese levels in water up to 1,510 ug/L, and cyanide in creekbed
sediment of 10.7 to possibly 90.4 mg/kg were also found. Exceedance of
the standards for manganese and iron do not represent a health concern

since these criteria were established based on aesthetic considerations.
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The reported maximum cyanide concentration of 90 mg/kg is
estimated due to deficiencies in QA/QC support data from the Phase |
analysis. Since no other water or sediment samples along Crab Orchard
Creek contained elevated levels of cyanide, this value seems to represent
a false positive, and cyanide will not be considered as a site contaminant.
Magnesium levels are within the ranges typically found in soils (Lindsay,
1979). Due to the lack of source of exposure, a complete scenario is not

possible and this site will not be considered further.

Crab Orchard Creek Below Marion Sewage Treatment Plant

No water or sediment cyanide levels were detected at this site that
would constitute a threat to human health or the environment. lron and
manganese levels in water were above the aesthetic-based standards but
are not considered to represent a health concern. Due to the lack of

source of exposure, this site will not be considered further,

Crab Orchard Creek Below 1-57 Dredge Area

As discussed in Section 33.3, water sampled from the creek
contained iron and manganese levels above the Illinois Public Water
Suppiy and Federal drinking water standards. lron and manganese levels
were above the MCL set for aesthetic concerns but were within the stan-
dards for health protection. Sediment levels were comparable to the
Refuge control sites. Magnesium in the creek water ranged from 5.6 to
47.2 mg/L. Since there Is an insufficient data base from which to
determine risks to fish, wildlife, and humans at this site, and since
federal criteria or standards for magnesium have not been promulgated, a

receptor analysis and quantitative risk assessment will not be performed.
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33.8.3 Analysis of Uncertainties

Several areas of uncertalinty can be noted in the evaluation of Sites

. 25, 26, 3nd 27 along Crab Orchard Creek:

-t oo

+ 1. The Ilimited number of samples collected may not completely

¥
< characterize the sites, given the large geographical area studied;

2. The uncertainties inherent in some of the laboratory analyses due to
inadequate QA/QC support data may underestimate the presence of
site contaminants;

3. The chemical form and toxicity of cyanide residues, if any, have not

been determined.

33.5 Preliminary Remedial Alternatives

Follow-up monitoring of surface water and sediments is suggested.
Attachment 1 details a recommended monitoring program. The parameters
identified as possible targets for monitoring along Crab Orchard Creek sites
include total organic carbon, total organic halides, cyanide, manganese, iron,

and magnesium.

33.6 Conclusions and Recommendations

The water samplies from Crab Orchard Creek exceeded the State and
Federal standards for iron and manganese, however these standards were
established based on aesthetic concerns of taste and color, therefore, the
levels found do not pose a threat to human health or wildlife. Sediment
contaminant levels detected were not supported by QA/QC data and do not
appear to have leached to the water. [t can be concluded that follow-up
monitoring studies (see Attachment 1) will adequately characterize the

conditions of the site in the event that these conditions change.
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SECTION 34 - SITE 28, WATER TOWER LANDFILL

34,1 Site Description :

,. Historical aerial photographs indicate that landfilling activities occurred at
Slté 28, adjacent to the Water Tower near Areas 7 and 14. (See Figure 34-1).

The photographs from 1943 show that the area encompassed by the Water
Tower road Is radially marked by tire tracks, and debris can be seen at the
end of the tracks. The landfill appears as a diamond-shaped area to the north
of the Water Tower. - Photographs from 1951 show that the landfill was not in
use at that time, and the area previously noted to be marked with tire tracks is
now vegetated and the landfill area is no longer distinguishable. The landfill
appears to have been reactivated sometime after 1951, as debris and equipment
are shown in aerial photographs from 1960 and 1965. By 1971, the landfill is
no longer active and the area is partially vegetated. The areas of site activity
indicatec on the 1943 and 1965 air photos are iffustrated on Figure 34-1.

These activities are not visually apparent today; however, a number of
rusted drums, metal parts and tar residues are present. The site gradually
slopes to the northeast. The sloping face northeast of the Water Tower is
heavily overgrown with briars and rutted with several major gullies; only a
small amount of refuse is evident in this area. MA.oure activity is evident in the
woods at the bottom of the slope. Standing water in the main drainage gully
showed a slight sheen on the surface on one site inspection, but was not
evicdent in latter visits to the site. This gully ultimately discharges
approximately 1 mile northward to Crab Orchard Lake. Several small mounds
are within the woods and a larger mound is located at the top of the hill.

Previous soil sampling by DO! detected lead concentrations up to 800 mg/kg.

(Ruelle, February 1983).
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34.2 Site Investigations

35,2.1 Phase | Site Investigations:

A magnetometer and electromagnetic terrain conductivity survey was
conducted along and transverse to the siope of the landfill.- (See Figures
"38-2 and 34-3). Two shallow ground water monitoring wells were also
Installed and set at depths of 20 and 25 feet in clayey silt. Both wells
included ten foot length well screens from intervals of 10-20 and 15-25
feet respectively. |

A'survey grid was established for the area northeast of the Water
Tower where burial activities may have occurred based on the aerial
photographs from 1965. Composite soil samples each consisting of six, 0-1
ft. depth grabs) were collected along a central transverse drainage gully,
the Water Tower drainage ditch (south of the grid), and from grids spaced
toward the outer edges of the grid. Six additional grab soil samples (0-1
ft. depth) were collected from other locations, including two from the
diamond shaped area to the north of the Tower, two within the wooded
area where scattered debris was found, and two from locations removed
from the grid. One sample from the transverse gully was resampled for

full CLP organics analyses.

34.2.2 Phase Il Site Investigations:

Phase Il site investigations included the installation and sampling of
a set of nested ground water monitoring wells in addition to the sampling
of the two wells installed in Phase |I. The Phase |l wells were set at
depths of 20.5 and 39 feet and screened from 15.5-20.5 and 34-39 feet
respectively. Soils encountered at these sites were generally silt and silty

clay with a fine sand layer identified at 34-39 feet in the deep well, Well
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28-15., The ground water samples were analyzed for CLP HSL volatiles,
pesticides, PCBs, and metals, as well as for cyanide and indicators.

Five soil test pits were dug to a depth of 7 feet, < The test pit
locations were selected based on the data results from t:;we geophysical
surveys. The pits were dug to explore subsurface soils, although the
Phase | screening did not show elevated contaminants in any of the surface
soils. Six soil samples were collected from these pits: one composite
(0-7 ft. depth) from each pit, as well as one composite combining the five

test pit samples (See Figure 34-1). The soils were analyzed for PCBs,

magnesium, copper, lead, arsenic, and cyanide.

34.2.3 Site Hydrogeologic Characterization

34.2.3.1 Site Geology

Based on results of.the well installations at Borings 28-7, 8, 15 and
16, the subsurface unconsolidated overburden consists of a mottled grey,
orange, and brown silty clay to clayey silt containing trace amounts of
sand and fine gravel. This material continues vertically to depths of 20 to
25 ft. below ground level, and appears to be laterally continuous
throughout the site. Beneath the siity clay layer, approximately 12 ft. of
clay is present to a depth of 24 to 36 ft. as exhibited in the deep boring
28-15. A thin layer of fine-coarse sand is present beneath the clay, and
occurs above a medium grained, light grey sandstone bedrock. Top of
bedrock is 37.5 ft. below ground level in the deep boring. As only one
boring encountered materials beneath the silty clay layer, no estimate can

be made of the lateral extent of the lower unconsoiidated layers.
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38.2.3.2  Site Hydrogeology

Occurrence of Cround Water

Shallow ground water occurring beneath the site was found at a
c;épth of 1.5 to 18 ft. below the ground surface wlt;hln the silty
clay/clayey silt soil unit. The three shallow ground water monitoring wells
were screened in this upper water table. Ground water elevations
coliected during the winter and summer of 1987 (wet and dry seasons,
respectively) indicate a water table fluctuation of 2 to 4 ft. with water
levels dropping during the summer months (Table 4-3).

A fower ground water aquifer was encountered in the lower portions
of the soil sequence on top of the sandstone bedrock where
unconsolidated sands were encountered. The deep well installed on site
was screened in this lower aquifer. GCround water elevations collected
during the winter and summer of 1987 indicate a 0.75 ft. fluctuation in
the water table with levels dropping in "the summer months (Table &-3).
This lower aquifer is confined, as is apparent by a 3 ft. higher elevation
in ground water in the deep well as opposed to that occurring in an

adjacent nested shallow well.

Cround Water Flow Conditions

Ground water elevations from the shallow ground water monitoring
wells were contoured and are presented in Figure 3&-4. The ground
water flow direction is toward the northeast, i.e. along a north-south
trending stream which flows north into Crab Orchard Lake. The
hydraulic gradient of flow (i) during June 18-19, 1987 was approximately
0.016 ft/ft. The average hydraulic conductivity (K) for the shallow wells
was calculated to be about 0.37 ft/day. Porosity was assumed to be 0.35

(Davis and Dewiest].
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A calculation was then made of the average ground water flow velocity

(Vs) through the upper soil units. Using the formula given in Section

' 8.2, the resultant velocity was calculated to be about 0.017 ft/day or 6.2

ft/year. The flow velocity is controlled by the relatively low hydraulic
gradient and low hydraulic conductivity occurring in this area. An upward
vertical flow was identified from the unconsolidated aquifer screened by
the deep Well 28-15 into the upper water table. This phenomenon indicates

discharge of deep ground water towards Crab Orchard Lake.

34,3 Analytical Results (See Appendix |, Page 27)

34.3.1 Phase | Analytical Results:

The magnetometer and electromagnetic surveys shown in Figures 34-2
and 34-3 suggested the presence of metallic debris within the transverse
ditch. Some scattered residues of metallic
debris were found during the site inspection within the wooded area to the
east.

The symmetrical contour lines shown in Figure 34-2 north east of the
grid resulted from the more narrow grid spacing which had to be used
within the wooded area, and was not due to any metallic or conductive
objects at the Site. Figure 34-1 shows the detected PCB concentrations on
a wet weight basis. Two of the soil samples (28-4, a surface grid
composite, and 28-13, a grab from the wooded area) contained 2.8 and
1.7 mg/kg dry weight respectively, which were higher than those
detected in the othe- soils (less than 0.01 to 0.354 mg/kg dry weight).
The soil composite coilected from the transverse gully (sample 28-2) at a
0-1 ft depth contained 0.35 mg PCBs/kg. The soil composite along the

ditch south of the landfill area contained 0.023 mg PCBs/kg dry weight.
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Lead was detected in all of the surface soil samples at concentrations

ranging from less than 20 to 250 mg/kg. Lead concentrations are

- estimated and are reported for screening purposes only._' The highest
3
lead concentration was detected at Location 28-8, which also contained the

" highest PCB concentration. The range of lead concentrations measured

would not be considered atypical for lead levels in soils.

34.3.2 Phase |l Analytical Results:

The soil samples collected along the transverse gully (Figure 34-1;
location 28-2, 0-1 ft composite for Phase |, and locations 28-17 to 28-22 at
0-7 ft depth for Phase 1l), contained PCB concentrations in the range of
less than 1 to 22 mg/kg for four test pits, and one high concentration of
8,900 mg/kg at test pit location 28-18. The composite of the five test pits
(Sample 28-22) contained 320 mg/kg PCBs, skewed by the detection of
residues in one test pit. Lead concentrations ranged from 13 to 712
mg/kg for the test pit soils with the exception of sample 28-18 which
contained 4,300 mg lead/kg. Copper concentration was aiso elevated (8.8
to 813 mg/kg) compared to the Refuge background. The highest copper
value was detected in the sample from 28-19, adjacent to the pit with
elevated PCBs and lead. Magnesium levels were found at 2,940-16,300
mg/kg which are within an order of magnitude of the Refuge background.

The ground water samples all contained below 1 ug/L PCBs. Traces
of chloroform were dete ted in nested wells 28-15 and 28-16 only, at 2
and 10 ug/L, respectively. Acetone and methylene chloride were reported
in the waters but their presence is attributed to laboratory contamination.

No pesticides were detected.
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All dissolved metals concentrations wefe below the Illinois Public

Water Supply Standards and Federal MCLs and MCLCs; however, only the

. unfiltered samples were analyzed for wells 28-15 and 28-16. The

34,5

concentrations of some metals were detected above the standards for these
unfiltered well samples. Total copper was 117 ug/L In Well 28-16,
compared to the Federal Drinking Water standard of 1,000 ug/L, and the
Illinois State standard of 20 ug/L. Manganese exceeded the lllinois and
Federal MCL standard of 50 ug/L for the same well at a concentration of
2,780 ug/L total. Total iron in the monitoring welis exceeded the Federal
MCL standard for iron of 300 mg/L, with concentrations between 425 ug/L
and 94,600 ug/L. It should be noted that the excursions for iron and
manganese are not considered to represent a concern for public health or
wildlife protection, since these standards are promulgated due to
considerations of taste and color. Unfiltered lead (4.5-76 ug/L) and zinc
(16-355 ug/L) were also elevated, but only lead was above the Federal

standard of 50 ug/L.

Environmental Effects

38.8.1 Qualitative Assessment

34.4,1.1 Source Evaluation

Although aeriai photographs indicate that a waste disposal area
existed in the vicinity of the Water Tower, there is no information
currently available regarding the history or source of the wastes disposed
of at this site. Most information regarding the nature and composition of
wastes in this area is based on the test pit investigation. The test pit
investigation, which was based on the results from the geophysical

surveys, revealed that the metallic objects in the landfill were not
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directly identifiable as being of municipa! origin, but appeared to be small
pleces of stamped metal, wire and other objects. It Is presumed that
these materials may have originated from one or more of_ the Iindustrial
3ites in the area.

There were no containers or containerized wastes located in any of
the test pits, nor were any such materials located on the surface of the
site, with the exception of one empty rusted drum in the wooded area.
Likewise, there were no liquid or semi-liquid wastes, such as oils or tars,
observed in the test pits or surfaces of the site. The primary waste
materials encountered were what appeared to be wires, small metal parts
and small electrical components, such as switches. There were no solid
chemical wastes observed in the test pits or at the surface of the site. At
this time, with the exception of the test pit areas, the site is covered
by vegetation.

Based on the results of the surface soil sampling, the surface of the
site appears to be free from waste contamination. The results of the test
pit investigation indicate the presence of PCBs and lead at one of the
subsurface locations. With the exception of PCBs, priority poliutant
organics were not significantly different from those detected at the control
sites.

Although all of the components of waste at this site are not Kknown,
based on the chemical compounds detected (PCBs, lead and copper), the
waste residues are not especially mobile, and would therefore be expected
to remain in place within the landfilled area. Due to low vapor pressures
characteristic of these compounds, these compounds do not tend to
volatilize. Also, PCBs have a very low solubility in water and a high
organic carbon adsorption coefficient. These two factors significantly
retard the leaching of PCBs into the ground water.
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Lead and copper aiso have a limited potential for mobility.
Depending on the type of compound they are a component of, these two
metals demonstrate only low to moderate solubilities in water. Also, as
ca‘tlons, they become adsorbed to active (predominantly negative) surfaces
on solls and sediments, thereby retarding their ablility to be leached and
be transported with ground water.

Of the materials detected within the site, PCBs have the highest
potential to cause toxic effects. PCBs have been demonstrated to cause
both acute and chronic toxic effects at low doses. Acute effects are of
most concern to fish and wildlife (Exhibit A). PCBs have also been
demonstrated to be carcinogenic in animal studies. In comparison with
the toxic properties of PCBs, lead and copper are considered as minor
toxic components at the levels at which these metals were detected at the
site. The PCBs will therefore be the major source compound considered

in this risk assessment.

34.58.1.2 Transport Route Evaluation

a) Air: Because the waste materials are currently covered by a layer
of vegetation and have not been shown to be present in samples of
surface soils, the waste materials present at this location are not
considered to be a significant source for release to and transport by
the air route. The site contaminants (PCBs, lead and copper) do not
exert an appreciable vapor pressure and will not diffuse out of soils
into air at significant concentrations. For these reasons, the air
route is concluded to be non-functional at this location.

b) Direct Contact: As with the air route, the direct contact route

cannot be considered to be complete, based on the absence of
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exposed waste materials. However, in the event that portions of the
site cover are disrupted, such as by excavation or by burrowing
activities by small mammals, wastes may become exposed, thus
creating a source for the direct contact pathway. Hc;wever, in its
present condition It can be assumed that the direct contact route is
not functional at this location.

Surface Water: Based on the absence of exposed waste materials

that could come in contact with surface water runoff at or near the
site, it can be concluded that the surface water transport route is
not functional at this location. However, should the waste materials
become exposed, they could be scoured by precipitation and runoff,
thereby entering the surface water.

Cround Water: The results of the groundwater sampling and

analysis program indicate that waste components are not present in
groundwater above the Ilimits of detection. The measured soil
hydraulic conductivity at this site ranges from 2.48 x 1077 t0 5.93 «x

1078

ft/sec (Table &-4), The transport of PCBs and lead are
significantly retarded by this type of soil. On this basis, and the
results of the ground water analyses which indicate the absence of

waste components, it can be concluded that the ground water

transport route is not functional.

38.8.1.3 Receptor Evaluation

Human

Based on the results of the site inspection and analytical program,

and the fact that the waste materials are currently covered by soils and

vegetation, the transport route evajuation indicated that there s
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currently no potential route by which human receptors in the area may
become exposed to the waste materials. However, should this area be
excavated in the future for construction or other purposes, all of the
r&utes, with the exception of the groundwater route, would become
functional and the potential for human exposures would arise.
Wildiife

The Water Tower Landfill is in a wildlife refuge and therefore the
potential for contaminant exposure is also possible for wildlife. As with
human exposures, the fact that the waste materials are currently covered
with vegetated topsoil generally provides a barrl_er against exposures by
wildlife. However, exposures may be experienced by burrowing animals if
these were to establish dens within the area of the fill. Nevertheless
these exposures would be minimal, based on the results of the test pit

investigation, which identified PCBs and metals in isolated areas, rather

than evenly distributed throughout the site.

34.8.2 Quantitative Assessment

Because no complete exposure scenarios could be identified in the
qualitative risk assessment, there is no basis for preparing a quantitative

risk evaluation.

33.4.3 Analysis of Uncertainties

The sampling locations for this site were based on reviews of
historical aerial photographs, geophysical surveys, and site inspections.
This information was used both for selection of surface and deep soil

sampling locations. Based on the results of these surveys, in addition to
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the Phase | and Phase |l analytical sampling programs for soils and ground
water at this site, it Is concluded that the data generated should be

adequate to characterize the site.

-
=

38,5 Preiiminary Remedial Alternatives

-The Phase | and Phase Il sampling program for this site did not detect
surface soil contamination or contaminant migration via ground waters. All
constituents analyzed in the surface samples were within the ranges found at
the Refuge control sites. Deeper soil samples (1 to 7 ft. depths test pits) from
one area revealed a localized source of PCBs and lead. However, based on the
overall evaluation of site conditions, hydrogeology, ground water analyses,
surface and subsurface soil characteristics, the conclusions of the risk
evaluaticn are that the waste source is adequately isolated, and no complete
pathways were identified that might pose a risk to wildlife or humans under
present site conditions.

Based on the conclusions derived from the risk evaluation, potentially
applicable remedial efforts to be evaluated in the FS might include ground water
monitoring, limited site access, capping, surface water diversion, regrading,
and revegetating. Site characterization data generally support these remedial
technologies; however, in the event that excavation and transport of materials
is considered, additional sampling might be conducted to more accurately define
the waste source. Estimates for evaluation of remedial response alternatives in
the FS will be made based on available data including aerial photographs,
geophysical surveys, and the Rl sampling results.

A summary of potential remedial actions for this and all sites at the Refuge
is shown in Table 2 of the Executive Summary. The remedial technologies will

be reviewed in more detail as part of the FS.
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Any considerations for future land uses should be evaluated and approved

by the Refuge Management. Somt;. of the potentially applicable remedial

Tt

measures for this site are reviewed below.

Limited Site Access

It may be advisable to reduce human and/or wildlife access to the
Water Tower site. Construction of a fence around the landfill area would
accomplish this, although maintaining a thick vegetative cover may prdvide
adequate protection since wastes are currently not exposed. Deed

restrictions may be incorporated to control future uses of the site.

Capping, Regrading, Control of Surface Water

To further Ilimit the potential for exposure to subsurface

contamination, engineering controls such as capping may be instituted at

s’ this site. Regrading and diversion of surface streams and drainage
chanrels may be implemented in lieu or in conjunction with the cap, to

protect surface soil erosion.

Monitoring - Groundwater

The . remedial response actions may include periodic sampling and

analyses of the four monitoring wells for PCBs and lead.

e
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34.6 Conclusions and Recommendations

It can be concluded that the Water Tower Laﬁdﬂll site contains subsurface
soll contaminants with the primary pollutants being PCBs and lead. It is
r;c:ommer»ded that remedial alternatives for this site be evaluated Iin the FS.
Since the sampling results confirmed only subsurface contamination, remedial
effo;r"ts will focus on preventing future exposure to human or wildlife receptors.
Potentially applicable remedial measures to be evaluated in the FS include
regrading, surface water diversion, drainage controls, capping, limited site

access, and ground water monitoring.
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SECTION 35 - SITE 29, FIRE STATION LANDFILL

35.1 Site Description

Site 29 is a large open field (roughly 350 ft. x 300 ft) sochwest of the
Ref'\;ge Fire Station. (See Figure 35-1). The field was used for storage of
mining machinery until several years ago. Prior to that, the landfill was
reportedly used by Olin, and a fire is reported to have occurred. Debris is
visible on the northern and eastern embankments. The eastern edge of the
landfill drops four or five feet to a swampy area. Much of the debris consists
of concrete, metal, wire, and other ‘machinery-related items. A slight sheen
was observable on the swamp water during one site inspection. Previous soil
sampling by DO! on the north side of the field detected lead concentrations up
to 553 mg/kg (Ruelle, February 1983). The landfill is suspected to contain
ignitable magnesium metal, according to the Refuge Manager. An empty
30-galion drum labelled "Magnesium Powder" was found along the southern end

of the eastern face.

35.2 Site Investigations

35.2.1 Phase | Site Investigations:

A magnetometer and electromagnetic terrain conductivity survey was
conducted over the northeastern end of the field using grid spacings of
20 feet. (See Figures 35-2 and 35-3).

Four ground water wells were installed. Three shallow wells were
set within silty clay and silty sands to depths of 15, 25 and 30 feet.
The fourth well was installed at a depth of 23 feet in sandstone bedrock.

All wells screened the lower 10 feet of the boring.
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Seven composite soil samples (12 grabs each, at 0-1 ft depth) were
collected at grid locations along the eastern and northern faces of the
field. One soil from the eastern face was resampled for full organics

analysis.

35.2.2 Phase |l Site Investigations:

Ten test pits were dug to a depth of six feet, five pits along the
east face and five along the north face. One composite soil sample' was
collected for each of the test pits along the east and north faces. Shallow
(0-1. ft. depth) soil samples 29-1 to 29-7 were resampled at the Phase |
locations for mercury analyses. Soil samples were also collected from the
ditch approximately 50 feet from the landfill edge to prepare a field
composite for the north and east ditch transects. The sample locations
are shown on Figure 35-4. The soil samples were analyzed for PCBs,
lead arnd magnesium.

The four monitoring wells installed in Phase | were sampled and the
ground water samples were analyzed for HSL CLP purgeables, pesticides,

metals, and cyanide.

35.2.3 Site Hydrogeologic Characterization

35.2.3.1 Site Geology

Information obtained from the subsurface soil boring and well
installation program (Borings 29-8 to 11) indicates that the site is
underlain by approximately 13.5 to 28 ft. of wunconsolidated sediments
consisting of silty clay and clayey silt with trace sand content, overlying
a light brown, medium grained sandstone Dbedrock. The bedrock

encountered is similar to that encountered at most of the other sites. The
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silty clay/clayey siit overburden appears to be continuous throughout the
site (see Appendix B). Bedrock is also laterally continuous, as it was

encountered in all four on-site borings.

35.2.3.2 Site Hydrogeology

Occurrence of Ground Water

Shallow ground water occurring beneath the site was located
consistently within fhe silty clay/clayey silt overburden. Based on
inspection of saturation in soil core samples and ground water levels in
wells, ground water in this unit appears to be unconfined similar to other
areas investigated. Depth to ground water was found to range 1 to 7
ft. below ground level. Ground water elevations collected during the
winter and summer of 1987 (wet and dry seasons, respectively) indicate a
water table fluctuation of between 0.5 and 5 ft., with water levels

dropping during the summer months (Table 4-3).

Ground Water Flow Conditions

Cround water elevations from the shallow yround water monitoring
wells (29-8 to 11) were contoured and are presented on Figure 35-5. The
ground water flow direction shown in this figure indicates a flow direction
to the east, and towards an adjacent stream which flows southwest into
Crab Orchard Lake. The average hydraulic conductivity (K) was
calculated to be 1.56 ft/day. The hydraulic gradient (i) during June
18-19, 1987 was about 0.007 ft/ft as calculated from the four on-site
monitoring wells. Porosity was estimated to be 0.35 (Davis and Dewiest].

A calculation was then made of the average ground water flow

velocity (Vs) through the upper soil units. Using the formula given in
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Section 8.2, the resultant velocity was computed to be about 0.031 ft/day
or 11.32 ft/year. The flow velocity is controlled by the relatively low
hydraulic gradient and hydraulic conductivity of soils occurring in this

area.

35.3 Analytical Results (See Appendix |, Page 28)

35.3.1 Phase | Analytical Results:

The magnetometer and electromagnetic survey shown in Figures 35-2
and 35-3 confirmed that the northern and eastern edges of the field are
the areas containing metallic debris.

The metals values reported are estimated values to be used for
screening purposes (see Exhibit B). Lead concentrations in the soil
ranged from 20 to 280 mg/kg, consistent with the concentrations detectec
at the control sites, except for sample 29-1 from the east face which
contained 410 mg/kg lead. Zinc levels of 23-929 mg/kg were
approximately two times the zinc levels detected at the control sites.
Magnesium was also somewhat elevated throughout the site ranging from
2,430 mg/kg to 35,100 mg/kg compared to levels of 1,210-1,380 mg/kg
detected at the control sites. The highest lead concentration was found
in the sample with the highest magnesium concentration. Mercury was
detected in six soils along the east and north at concentrations ranging
from below 1 ug/kg to 5.9 ug/kg but mercury analyses were questioned
due to QA/QC deficiencies and thus this parameter was reanalyzed in
Phase Il. Sample 29-2 with the highest FID scan (19,123 ug/kg) of all

the soils was analyzed for CLP organics, but none were detected.
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35.3.2 Phase |l Analytical Results:

The six solls resampled for mercury contained between 23-290 ug/kg,
which are higher than background for the Refuge. PCB levels in the
test pit solls ranged from less than 0.80 mg/kg to 2.10 mélkg wet weight
(less than 0.089 mg/kg to 2.56 mg/kg dry weight). Magnesium and lead
were detected in all of the samples ranging from 1,472 mg/kg to 80,268
mg/kg and 60 mg/kg to 2,355 mg/kg respectively (see Figure 35-4). The
samplies collected from the landfill contained between 3,038 and 40,268
mg/kg magnesium, and between 60 and 1,451 mg/kg lead. The composite
samples collected from the north and east transects of the ditch contained
1,872 and 6,330 mg/kg magnesium, and 106 and 2,355 mg/kg lead. The
higher concentrations exceeded the levels for both metals at the control
site soils by more than one order of magnitude.

The ground water samples contained acetone (23-11,500 wug/lL),
benzene (4 ug/L, below detection limit), iron (388 - 4,000 ug/L total and
less than 25 ug/L dissolved), manganese (43 - 1,790 wug/L total and 24 -
1,770 ug/L dissolved), selenium (less than 2.5-41 ug/L total and less
than 18-30 ug/L dissolved), and zinc  (39-140 ug/L total and 16-78 ug/L
dissolved). Cyanide concentrations were below the detection level of 0.05
mg/L. The parameters which exceeded the Illinois Public Water Supply
and/or Federal Drinking Water standards were iron (standards of 1,000
(State) and 300 (Federal) ug/L), manganese (State and Federal standards
of 50 ug/L) and selenium (State and Federal 10 ug/L); however, dissolved
metals concentrations exceeded only the standard for manganese. Iron
and manganese are regulated compounds due to their objectionable .taste
and color in water; the levels reported at this site do not pose a risk to

humans or wildlife. One sample which contained 4 ug/L benzene was
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above the AWQC for human heaith of 1.5 ug/L. Acetone was the only
other organic detected but it was also present in the QA/QC blank.
Figure 35-1 lllustrates the results for mercury, magnesium and lead

“at the site.

35.%4 Environmenta! Effects

35.4.1 Qualitative Assessment

35.4.1.1 Source Evaluation

The Fire Station site is an abandoned field where various waste
materials including mining machinery, are alleged to have been disposed
of in the past. The area is currently well vegetated with brush and tall
grasses. Some exposed waste materials are present along the north and
east faces of the site. There is a low area adjacent to the landfilled area
which contains standing water during wet weather months.

In general, little is known regarding the nature or origin of the
waste materials. There were no containerized or free phase chemical
wastes located during the sampling excavations. However, an empty drum
with markihgs indicating that it had at one time contained magnesium metal
was encountered. Based on the test pit explorations, it was determined
that the site contained solid waste of mixed origin. The field team did not
recognize any wastes such as beverage cans and food jars which might be
classified as municipal refuse. There is no information or record available
regarding the amount and chemical composition of the landfilled waste
materials. Therefore, this risk assessment will be based upon the residues

detected.
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The results of the analytical investigations are consistent with the
absence of chemical wastes at this site and the possibility that it may
have been used for the disposal of munitions wastes. There were no

organics detected in soils at this site. There were also no PCBs or

_‘ pesticides detected. The only organic chemical detected was acetone, which

was detected in ground water, but this may be attributed to residual
acetone on the sampling equipment following decontamination with acetone.
Acetone is also comhonly detected as a lab blank contaminant. The
chemical components detected, including zinc, lead and magnesium, are
consistent with the potential use of the area for the disposal of munitions
wastes. These metals, specifically magnesium and lead, are commonly
encountered at munitions waste disposal areas. On the basis of the
concentrations at which magnesium and lead were encountered and the
potential acute and chronic toxicity of lead, magnesium and lead were
chosen as site indicators for the risk assessment. Toxicological profiles for

lead and magnesium are presented in Exhibit A.

35.4.1.2 Transport Route Evaluation

Air Route

The surface of the site is generally well vegetated. There were no
large areas of exposed wastes prone to erosion and dust generation
encountered during the course of the field investigation. Also, there was
no evidence of vehicular or foot traffic over the waste site which might
lead to the erosion of the cover and the generation of airborne dusts.
Because there were no measurable residues of volatile organic materials
detected in the soils sampled, it can be concluded that there are no vc'at-

ile wastes present on the site surface which might evaporate and be
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transported via the air route. On the basis of the above considerations,
it can be concluded that the air route is not functiona! at this location.

The air transport route will not be considered further in this evaluation

_except as applied to exposures to dust by burrowing rodents. Neither
" humans or non-burrowing wildlife would receive exposures to contaminated

‘dust particles, discussed above.

Direct Contact

As stated above, the surface of the landfilled area is covered and
generally well vegetated, with few exposed waste materials. Exposed
wastes encountered are limited to a few pieces of scrap metal and debris.
On this basis the direct contact route at the landfilled area is considered
to be non-functional. However, the direct contact route will be considered

in conjunction with the surface water transport route.

Ground Water

Analyses of samples of ground water collected from monitoring weills
located at- the periphery of the landfilled area contained detectable residues
of acetone. It has been suggested in the source characterization section
that the acetone residue may be an analytical or sampling artifact.
However, this cannot be substantiated. Also, manganese concentrations
above State and Federal standards were detected in ground water.
Therefore, the residues will be accepted as reported. On this basis, the

ground water transport route will be considered to be functional.
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Surface Water

It has been established that the site is currently covered by a layer

of vegetation and that there are few exposed waste materials in the

' landfilled area. Therefore, there is a low likelihood that waste materials
"are being eroded from the site by the action of surface precipitation.

'However, the landfill Is situated adjacent to a steep grade which terminates

at a ditch that drains into the wet area near the site. On the basis that a
steep grade and a temporary surface water body exist near the site, it can
be concluded that